Chemistry of Natural Products by Ahmad, Jamal
CHEMISTRY OF NATURAL PRODUCTS 
SUMMARY 
THESIS SUBMITTED FOR THE DEGREE OF 








DEPARTMENT OF CHEMISTRY 
ALIGARH MUSLIM UNIVERSITY 
AL1G\RH 
1 9 8 1 
± 
A nuabtr ot a«dloliiBl plants ««r« sort^n^d for th«ir 
8«eo&daxy ia»t&bollt«8 and th« d«t84I«d Ixnrestl^tioa of theit 
I s x9p<^9A i'^ ^^* tii«8la* Xbe plants vsre oolleoted fron t 
terel region in tJio north, Ooa on the western ooast and 
Dehradun* Hev oonstltuente vere enooantered only In 
Gnetum ula belong to a rare naturta order 
anetaoeae \nt I t oonteins the genus J^hedra troa vhloh the 
name of the alkaloid ephedrlne i s denied* gfitlSB Hl& ^ ^ 
not| hoMerer, yield alkaloids but the stllbene Isolated from 
I t Is interesting oheidoGlly and odght be of some medloLnal 
value* Analysis of I t s apeotral data, hydrogenatlon to a 
oompound oharBcterlsed by the nmr speotrum as a dlbensyl 
derivative, oonflrm the stllbene nucleus and establish the 
dlstrlMtlon of substltuents* Colour reactions and ohemLoal 
behaviour lead uo^blguously to structure ( III ) for this 
oompound wbloh exhibits a .Jilque orientation of subatltumts 
among stllbenes Isolated to date* 
2 
( ZIX ) 
of tiio tvo oth«r eoB^ cHUi^  Z o&d II« reporfeed 
froBi tills pli-nt II 10 nov«l la tim owam tlmt dlsiere of this 
t^p« &x« jC'^ re in tlw p i i ^ lelii@aaQi* 
( X ) ( n ) 
frota aoa Uttfc It i}«loaeB to ^ vttU imoim tiutoxtO. ord«r» 
MtaMUo i^Qii» al«2g wltla ila^elli^eim* Is i: xioii soyroe of 
3 
aaouat l a dii i^ouXt t o aepci^x^t^ i^oii ttm Juw^d e so tas oil? 
X. jathoto:i^m >^^ ^ ^ e l d o£ xM&ihotoxlia txoa. Urn ^Xaxxt la« 
Ixowev^f aooli below tli&t /roiai jjlifiSyiiiM S&BMMSA ^OI^ 
vMon I t l a i^ ov a duys eonsaarolcaj^ •sctr&^ed* 
OCH. OOfi, 
^ ^ 
( XXXIII ) "^  *» ^ '^'^  ' 
0009 puxlflod stxuotur® ( iJ? ) of tiio 
pyranooouncjrln f QUOVB r^iaily £r<si Ita speotral 6I&%B 
spoolaUy z»ar« Slie Xixumr EiO&o o^  eyeUst^tloa olioim In tlils 
stmusture ISf notfonrory testatlTo as t^l&Q tuo oli^loo &£ 
attaoiiijoiit of pxwoyl ald« eiMil% U»6 xiitlur tu^a 0<»&« 
ia&QQurtlm oa^p^jpe^tfa (l!La«oani&o«&«) fo lded a 
i^rodoct vi4.ea ou tae U^als o£ I t s nitf aoA loi^ da ggteotrul m^ta 
l o IdetitlJ^led e^ a f^ .slztaro of two dltorp«Ki«s oue b^ji^ tixe 
diaydro donvt.tive of otuop* oinoe ohroiat&toisri&pi^ o lacthodo 
ftilled to biln<| ai>ait ro80lut4oa» ui attoi^t miQ isMl* to 
ooiS7«rl tim oocag^ ound vlth metv& doablo bood to th% more 
esituviited a»e throu^ hydroipxiati oiu ^Ma Xodf how«irarf to 
a more eaaplca i^xtium ae t lo @iioirod tiaree spofto whtvvae tii9 
tvo ooa^oo&di} c£ tlw Qti'-rtlna &%%»vltiX ^ir« & S1B.^« cq^ ot on 
tie* XhQ (^ttiilXed at^eljola cilf the %octrsl date seeod to 
Q'^i:^.-<m% tm% yi.e oa^ j^ Gusiile aro l^ uuranoid dltorpd]a«% o^iiB&tal^  
eXisaroamMi d«nir!it4y«s« 
jilOQide© %iu»i3m a ootattn% 08tzuti«in i i«^X ) was 
C hXSfl ) 
FiUy B^ x«%d)u»* i^'C siiio«9d tl3« pl^ mt Mctrtaot to be rieh In 
flp.(irese«iit a^t#¥l^X &£jd ap^lLoatlor* o£ raatlii £i«tliods o^ 
0epctrc.t}.o£i BxA pixli'li^tloii led to tbo isolatian o£ four 
0«6 nuoloua ymXX* BJLX tb0sm coiij^ ouiide are laiOMSct Jdaotln 
tftcr&metnyX «»«iier < ;ull > nea n«v^ l»o«in l&oiat«^ ili^ ou 
( mi ) { LVIII ) 
( hm ) 
i m ) t) 
i?ifci4ti^ i^ 'iM!i'tI!i '^^ f^ t^p iM,&mXBQm9i vet a o^lXmte^ 
dx-o^ \*Qt.'^t pi-^ ' ^ ^ &»"^ dolid ii^az*OQtiriMMm ml^ two ocmtouttai^  
wefi» oiyt^ lAOd tvoa 1% one >»i,uB ^ -^dl^ ^wt^ oxy ijausole aoid 
6 
( LX7 ) 
ttibroatta (Oj'p^vaooac) yl«Id«d oooipoutids tfiuoii are eoEqpXot^ iy 
dMOZlkHid i n littox&tuz« v»aa kmac^ not dl^SXloolt to 
eii&r&ot«siae* a* hobttialMZi Had IMMU psvvlouaXy stiiaitt& at 
CXMy iicnktoa^  tfUloli proB^^ tod laavestl^tioa of this fepeolee* 
£h9 two tKiterp«oes ieoK^ted from ti i is htan atrooture 
( LiOril ) and ( hSflll )• 
( LXVII ) ( LXSTIII ) 
aiKUQdunt i O l cnr^r utM-^k ladLsx diun&g %i:ie xf^ln^- om^Boa^ vtimsf 
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<i "^  ''ni 1383 
c^ 
x,tt,L*^ 0=3 
iUU.iii&i!!li .iuelim ^kArmtsLtf^ Ali^xb for Ills Ti4iifiiltl.« ^^ 
liM^^SJ i^g #il4ttae« tliroiMiKMt tMe wo«&« 
^^UtttA* to Sf A«m rlWtaautfiaiTif UMnlotar^ ooetloBy Si4cLr 
MiisflKin OolXo^ 0^ lEi«LiiOiKlA« mA £«oiuiolo^« Jai.#«ii ^OAAUA 
JalTonilt^y AXit^ xte for M,& i»«upf^ ^80a«i4ott niiii^ aoro tbaa 
&»;r tiHag OLM brott^t ay reeotroh of forts to fruition* 
I also Utah to tfaaak £rof« ifcBsinftiiy Usftdf J)ip£4rtsi«At 
of Otkiiialstry for i^ rovidl&K wmmn^roh faoi l i t ios* 
I oiqprsso ay apyreolatiaa oM thanks to fir* (lOti*) 
i^MiJctl lU AtMiiiAt iiiss^sTf w«ii*eQ2ao^ of i)iis;i»<ii«sixiis &iid 
4'oelmoXo<sy» kmiuiS^tax^s^ Br* hcJOiim «aiid IOJI la^  ooauioo#i«o 
f (ir iaaay otltaaJU t^lMii imA ^-iltP^al didOUgiti«»«i* 
X ta.oo ows my tmalk* to £r» iUjJJkooHyCIMiit kieioiost 
lir*ii«i^ *ahu«R& «orl»it i^ M £r*iiiidiijFsttit«i» IX^ Of Boiii^ iuloro for raasa 
&iid m r opootTft* 
I iflsi:t to roeoTil ajr Ij^olitsdaose to iirti^ ioiid* ^ a^ld tigge 
ixLa pr«&mm iA tism iJ^&Qamt^ety tl»xl£»c coetrc^  diy^ ty ixaaa^ mA 
tjp^i^ of ti&io ffiamiserlft* 
l<ci««ly» I B£i ti^x^fui to CCmm for the fUj&mia 
'&m vork t;«soxlt>06 lu t ide tHeala was ot^i'^e^ 
out t>^  tm oiuudld^^t p9twm^lX^9 I t imb &ot bmn GM|pitt<id 




^ aiam oiiln«aai8 ! « • • • • • • • • • • • • • • • • • • • 4 l 
?• soijrpue ti;it«ro8tt4i ! • • • • • • • » • • • • • • • • • • • • • • dd 
* i^ '^£MC^ ! • • • • • • # . • • •« • 121 
I H V ii u l^  U C « I 0 Ii 
"She irork de^erioed IQ t M s tliauis WUQ \mdert&kmk 
Xuai$itd jf eui:i£4jQo«2i«ut JLu tue |>M9io of work on u t^^ uvtO. 
£^«e1;yo90opjr tije eonstitu«ata of proh&bly s td l l t^^ 
aa^oflty of tim.am.10^ pluato roaiain uiidaQ;>loro(l« WMl© 
iool^^tlon of zi®ir t^tuort^ produot® f^ rota Mgtior pluats 210 
lo&gor ^ol<lu til© procaido^ ae i t did ear l ie r , of affordiiig 
aru^^a of v«au« i t reve£a.gi fr^ah s t r y e t u r ^ pimolblltti®© 
ui^l i o %xi\m sfeill luai^ 'fui Ua tu9 unm of ..odloia I 0Jtimiista?y« 
^ Xar^ niftaber of £aitit)iiK>itr eo^pootulii of ^x-i^i or4.£>a oi^ v* 
b«esi 3ere€Ki«d tiio vorXd dr«r ^^^ t£i@ U.ic£4.al4a uf y^ fB^ f 
raaaa ur€ €t^«oit.ia.^ ^julfiot-ut l£i tu ia ooutext* iWot^er 
jt>oJua% vaioiji mt^^a to oe s^aj^ JaiSAsifi^  Lit tmt o«^eet l a tit^t 
ii^i*« tQ stlU. uo oure gaid« to pl3ti*»a»oologLoUJ.y ^^otivc; 
oo i^^ ouQdi} tojd I t i a , tixorofore^ not ii90«&oarlXy uiiefal to 
Xl~dt li^estlu^tlo^'^s ood^rtakoii £jf(m ti4.a Tlev poi^t to 
£^«oifici eftrutetunO. t^ p@@ uud 00 1^ aftcHT O i ^ tAoae 
.; eoies vL i^re ovioa t^pos O^M D« eaipiMted to oooor* 
i.xb^  ustlve work on Jaat & few a^^eeles i s aoro noefoil^ 
pur®i«ed by l&^borutoxl^e i ^ o u te r^e no ea@y &eoeau to z^ w 
<?ru;:a ctud 4«) i'or the prtoent woa^ k s a latioy dm;© as poodLlsa.e 
wer® eoll««rt«d during t r i p s to G^t Dwhroidtm uaA tae tors4 
'J 
1* litiflMlifl'^ ^fTOiAff 
0* g'tllilllli^ JAittiR ftttlMlilllf'lll 
I I • l^fiitffttlilIffl JilM43il^l3KiM 
14* iSyuA^ ^ a p f i 
2 4 * JkfiliLy^ fHillfllllllffifllPiflWfcif 
26« M||yu| fij||jy(^Hy||i|l 
27* Atalaa-^t^ ttlSLf i^lAtf 
2^* r iBimirl i i fflaliplBPiiiflft 
a 
Qui of tliA abore U e t tim th%m.» irwports on tii« 
d i ta i l«6 r««ulta e£ wily 7 pXaAta &s tli«y eJ^terod oltlier 
a«w ooa^uads ^ ooupounAa tisie l,deiitl£lou«i<m o£ imiei^ was 
ii&.^« 6^ i;.&e pl&^j^ta £roAi»t8 iaoXatod 
1« O&alyii I l ia 
3 . 
4* Mltfi^ 'iiflirtiiffl lili^Jyi 
&• I! .a oatftptiiM»etc 
CWSSili^fel')"'' 





B«%aUL%l»«tuIli]le 1^ 014 
MliigHtkiLlkiL 
r 
Tim f»sdly 0ii6ti««t« i s ms^^^ %im ooiapajr&tlvtajr 
mmiJ, ncituz^ a ovtl^rs aid Vteltii of Izidla oMmli^ ie only tvo 
£9"^ =^ '^^  ^ =^>«^ «t3 and J^^«^^» Spiaad^ qr«ol«u* ae e«a l>« 
taiun up In tlie hopd tii&t i t al^it posaos related tests 
ot pbsm^^olOi^otl iBt@r»«l bisl It was found to ootttsin 
nelthor eplr.daxlri« n&r <my othsr }mm siiioe tho pXeuot 
•ztJpact g r^e ne ^ t^i^ c tests iilth Mmyera exid farnggmidoffff 
rsa^nts* fLC of tlie crude rssLdtas showsd^  howsver^  an 
almadaiioe of fXuorssosiict ^ibslaaoss aiid Q x^sfial siialysis 
of tii.0 Qstreet, tJ:i«r'^ f or^, sppsiMrsd wortlamils* ^pplioatloa 
of the ustvoiX metliiodo of ai|p&3Patlo& y^od puilflo&tloBi to Urn 
liostoiift sactfiiot &mntvnsJLly afi'orded four em^Q^JoAe A^ BfO 
axid P vliioii vsrs oMx«^t«zlssd es foUovsi 
uom>ouiid Aa atop* 90^0 HAS slutod fvon aUioa @ttl eolaiB&s 
wXth ehXorofottt* SDi.0 si^iaUaatloii to ttitok i t s puxlty 
sst«i^ kilsu«d iaso tiv^t i t was fsirie poidti^e* Bie mr 
i^ sovruia (H®. t) sboiisd tJas ai£i|iLst of a ohsiLatsd 







£v£3d 2«7S« MAa eoUipXm! vitr. the oloar ^rttto ooi:^le4 
( X ) 
«.JL.-*.**zi '«&iJb caiaroioJTu* I t too w<~^a ^Oijltivt '^ a iTcrilc 
ci-J.onfi« • vd •i.i© «r a.^ ectswcii 17-tiicii oliowed j^sdUst. i-.-fc 21% 
2ui>, 290 G^ id Ui? oa iiaa aypcn.4/oac^€i aa ti. « ^ A» 









^ i * . „ 
- * * « « t ; ; : ^ ~ * " 
!—'-» 
{) 
a t 3*60 aM a dou^et a t 2*40 beidd«8 the sii:;^et of C Gl^* 
She <|UiArt@t l a olivlouatL^ oofiij?03e€l of sA^m^B &i tifo types 
d£ prt>tcm% oxMB) i^vin^ H3e to un ^ r t ^ c / ^ e ^ oom>l.ed 
d outdo dottl9ul»t« th& otli^^r to & s i l i i #^ l«roci4«jEa«»d ^ nfta 
ooapliM» Iat©tgpt.tiott Cf^f^ th& r@[^ rm i.Mmtm c rr-.tio at 
2t2t1 ti:*(^ i i i i^ fldXa to Xowtlaxa a i^ t ^ alijUiiO-sj £i4iity 
tuo3^£or«3y i^rlse i^om fi^r« or 5 x a protoioe Qxolaiilii^ ttm 
proton r^s^ooaiiatle for tao aX.ii^%% jjn zun o&s:m%» 
Uo&iJlii^ti«^ 04 %ui) &am. latii yv ^ij& i r viriaeiia^ 1OL43 I&O 
^x,nMfi,^w0 {X^) x^ or ti^e ooa%»oaiuU iimX 0€aiiiilxm>-ti(M ot tbi& 
i a t^xa£tie& a^ - -^i^ iiunii i^«otrm tu ifiLdoIx txio oxstlyi otstmg 
pm^f h9aL^ a^* at aoe* i s &t V « 131* 
&)lo mia iMi &iKilg]3»a oaLy to %m loia ^.x^aliita 
tiokroa^ fU.o~^ T<-^ je ot vuo O^ iOci lislaxig t ^ tiro resuecto* 
pi2.o£Mue uaii»o« ' oixh eosa^oonda vero »ot lOJkovia %& oo<»ir iaa 
m^tura uatU. ..i>JaMt.r jtj^ ^ 3s%»ort«>a a£i« fx*au jAgg>bci^ ^ 
con- i ic • 
i II i 
ill 
^^gfl^iail 9* '^^ tiiXv& ooi^opid l3@I<.^ %#d trom taXu fXioit; 
I t s I r IM uar £i|»«etTO imr« i|iiit« aiffeyeixk frota t l^ae of 
th® two proaooto 4ligou£:aod wkrlXor uitii -feu® i r oaa^ d-Oti -. 
broed iuid pxmdnent On ht^xiA a t 3380 otT^ i.i»| no OB>U bcoiOi 
t;ii« unr u^rissc hm-x t* 220» iiSO m* ili* iii.j(r ^sftotruei of 0 
oooXd xiot be ran In CJOL^ as i t vas not 9uffl«lQ»tly 
soi^ai# iii V. i a yoivont iMt tmt ai i t s v.o0t4*i»e ^-ig« U) 
iii^ otfwd *j0%iiyl a i i ^ e t a >^t 7*dy £a^ 6*2w 4ii lii^ «uu.i> at' 
i»iav« iij^'i^^lu lii «•»• i^ i»i.rt ^aro^ W£t#^ mi^^L^t^ uMm %jtt&i.ri&i 
%m.iii, uo£^ l u tii<» apttotroa eiDSopt s'ox* tju& |>X«0«JQO« Q£^ tu 
%uv pOQ'jXi4,Xx%^ CM." 0 u«4ja<j a ooua^xxn miuyL voutcuu iixjt# nXJk 
w.vtf iwu-'Ui iaiqaoiv^iow wo»*i.d i*5..v« i<.fj?«HSNi« A eon^o^-ted 
oyet«m fflttstf aowwverf b© P3mia»d eM fcMmuletioa Q£ Q VQ 
otllbeue t c btaed on tMo, th© sioXeonlrr n ^ c ^ t i,^v»a u^ ' 
•Eii© . rn .ip€»oi!rysj% the f"ajiotioi»Xiti©o : ud th© pirot m 
coont indlm tod bi th© near speotiisa* fh« Id ^Miot mmber 




J4ae« C ooi]^ fi4i}s osm am UDA tiupod oil iSltov^a oxm XQ l9£% 
vtth o£l^ 6 aroia^tlo psotimm i^oeat^n^ tm tvio ex^m 
protons 4n %tX@ x-«gioa imtfit 1» cCLoflaale t^ ud Its^ i^ o* oo^oUDd 
C ttUflffi be & 9tiXb€!i3«* &e aimber of stilo#aa»0 lacO^tted 
£rtm at-607^ 3oaro00 l e atUX vutiifti? llialt«d uia& UlMdxaturt 
on tMc oXaso of oon^ouodUi i a oosao^ueixtl^ 1«08 i.)a£ogmWm 
timsi on otii&t* poljrplit»o2.8* >io0l woit^irre i^ve oevrl«a out 
our sm^mxie&im^.tB on t i ^ pttxvixt h^ToxgllQ ock^^ouijls In 
Uii^ CMlg i a uolci* 3Olv0a* i-^eolatioii o^ thiJ tjli^aciii of the 
r.rou^tilo --lid olft^ XiiSlo "pJ^tmQ lis ii^ rpoi^ tiid to bc^  4l90d* j^iO 
90 ..UiK 0i>©ctapam of C In Bi^ iaO-d^  ( ^ ^ 5) l a e lse tfa© l»f?t 
resolved oi' tm a^mtim aC a i-i^ I t a d«3PiV£itiv«© iTiii. 6)* 
/^ o&t i£]$>crtw«1sJla I t sliowgi tiiis %\fo ul&^i^o L^drooUiiio •uj t^  
^@£Lti.4^ tU'vSv i3tiIiMiie • O«^d«0 t i l ls tii^ Bos^ jiotaaie 
f octuxv wf tiMi opeotrvm &.ie% tbe oyti^ oo i^ed dotiblota 
a t 2»6o L*i4 ^ 2 2 wiiea shoir no IXMHe&tioa olT f ortiier 
oo%)llna <^^  •^''^  otliuBf pxtitou I'M. im&Mt mam s^lc^ from 
protoiHB (^ v^ i '^r<;watio rLi^ i n wbleu uLl (^ ta@r pos^ttona 













I t b^eocMs mmomvy at tlil@ &tm&§ t o iati.m 1 A 
tb» q i^Mistloa of %h» dLte of tim lout sMthocyl (9^ 019 1A C« 
It la obrioaa tkmt shojrt of oxia&tiTO aoi^ rBai^ tio% tor 
wMdi oafiUoioat w-*c-st®l ws« not l a li&edt t te pso&loia mm 
tu0 ozay ^«£j£o Q£ ls£k&mti%im om^i^rw^sOM to t i ^ t of a** 
t Zre tkQ@e wiiiols avlae tltrou^i Xoes of Qh^u {Srom i^^iMSh^i 
LxsA OBO (froGi i^ b»a )^« aMs I s dlooonoorUii^ miA 
^iM&v^tiiti&^iAe dliiOt vliii^lie ol*)^ irti0@ osr f i s s loa of ti^ c 
oJL«ei£4o Ooi&iao bwoA urn hota ox^vsL-m^ uafi^oai^tao 
proooecsoo* :i!i^  00111:^ 1 f xt^tio« 1 B Qmh mmm I s to eoixrort 
tii« @ t l l ^ » Itito Ito dlhyiroA«rlTEtlv« utsl^iMilse a 
dli»ojaayl ooc^ oi2iid« ondordoe^ faoix* O:L«^V&^ of tia^ hm»A 
llxm^m ^bie ^maylXe ^j^inm^ on «Iaottoa ian^ot* xieai.d«e 
i;i&i^ a..4: ili pooalt^io tro d@6ld« t ^ <Si0tael'aa.tlo& of 
sabstltoAi^s Xn Urn tvo cxtM^ t^ie xlngs tii^ e rci^otloii offere 
ooxtoi.usl¥e 0videi^«« for %2^  pe9mty09 of a otilbem £MOIOII@ 
slue* tim Am-I of the nm hmmm^i^ pipotmsi lo oidfted 
upfleXd frm^ Ito o«ltilz^°a. pooltl<m l a th« &^oai.tio r@;^ on 
of ti^ opOGtrufa* l!^ iM»ur& (^ 0 to ^dirontoi Ofrc^ r I^C for 
3 Ota* iiotrs ais^'^Xi&d t^ soiid « ^ # i ojEliiidtis^ ^u& aujo 
polarity on t i e plt-tAs i.3 tiie oturtiug tmtoxlU. t^t w.^  
1 ' 
of olcdei.iio anir tortitlon* it v&s ooxnr^rtyd dlx>0ovXy to I t o 
tMset tc ao tm^t tue vsaae o.eetriBa oouXd be UQLspired in 
U'fCa,Q« fi'i.>Ci "MS© not oonaldex^ tii© Gpproprl?-^ t© oolvcisfc In 
t i l ls ociO« t'.a Qlcpij.© XrcsLi th© li-ljo in UUO-^ ooaid JJ; ak 
tli© aljtwl jf tiic oenssylle aetnylen^o* Stie speotrma oi' 
til© ao«tat6 tu Sl)Clj^  i ^ g * 7) oiiowD the LimoiXiiSLet of yuc 
Cx^ b^ OJig) {^ rom? at 7*1 aM tnua tbG atllijeuo HiJioIeus o4^  C 
vecJc i, * i.t «JU6 froui vxiiea ootiaecdtlve icete i^A {4& IM^QQ 
Atiltu> Xoasjee oeoox' to Jive .*** of t^© fi?e« piieaoi £-t 26u« 
dkio ooleoale lii:i«ii ai|.41to to Jive tifo firt^^^aenta of ui^iok 
Oiily oae ^^ ^-ee 107 api^ eciXD i n tlio os-oa c^ectrma -nd 
iorsiB tiic bum po^ -ic* ite wuooxioe OJET tkc' fri-^eut of ui'uo 
\&ii tB ouaepvleiic (-^ o^'^ 0£il^ tie eji£>Xt4iieil »;^  tacaoi^Ub 
tii^^t loss of t i ^ .j»th^ 41^ 11^  i s extremely fcoiie uod 
resu l t? ii3i the Qtrcm^ peak £t 1dl;/ l^* Jixu» aooordlui^ to 
l i t« r£ tu re (£LDensyXs e&rrylag; uethoxyl isroopa do aiiow 
pe&kc of nodertit& iateaaasity of f r a ^ e n t s «itii aetliyl t '^oapSf 
the ooai;>l@tb!. ci loeisoe of pi^:^ at (Ve 153 in tisio oc se 
reiiuireo ooiaiaeat txtnA the podlat i s tokea up 1' tor* v^hat^evor 
tao recaon the hn&s peuk cit 107 i o pcHEHsible only i f %IM 
other imjLi m: tiao dioeiia;^! oarrieo Juot DJU^  Aycuru^l jroup 
18 
\i^ 
viilea Xialt<2 trie posalblG strtiotture o^ C to ttm 9 (^vmi 
beXov;lX only thoiac 0truotjr«s are ooxmld&r&d vMoli l^ve 
two jBmUL oot;ipled protono* neither b«liig com>led to c^ ii^  
othor n^iqliboiixl:^ ^;rotoiu I t vould teve bo^i iiapoauii;iIe 
to laoke r eiioloe oat of thea« otxuotupeo were i t not £at 
tlie faot t i ^ t C ^reo a {lazidah iproda oolour with FeC^g 
c^ ad < mai9 mlaat lu-'-vo two viQiiir:l ii;ifdrox^&* ^Hiio lotives 
o*JL^  ( i l l ) , (IV), (VIII) u«4i (X) l a tm f i e ld , xk© 
ovld«aoo of tuo ii'oCl^ t«et vua stntt^lilititiied l»y i^ ao 
poalti70 t©3t tlie oom^oyod i>v« witii tsl |)^ju^l totsi^isaiiayi 
oixlond«9 e re&oe^it xxoxo&Ll^  ua«d to ootaiaisa tae 
proa«iio«» o^ * aao dlol o^ateo* Ulma tlie toet vtua applied to 
cut«ouoX ujd roeoroinol oaLy tiie fo»i3«r &^V9 tii« 

















fis® oiioioe in ftTvour d ' ( I I I ) oofe of tbets© four 
the mucjutiv© roQUXtQ oati4.£itd Xxk are&ettloxu uxueii OOMICI tie 
prooeat gjEJUtSL ^o tia& ^^iiei^rl etia^Xiautt ^pxivii^im^ mj^zvee^ 
ot tua J;fo3.\3utioi& 04; etrem oiiilM'l uuoai&t& oX u ^ other 












•JiM cucsioo Q£ ixLll) tjftm. MSIDXIG 'a^e^ 't'Vu i^ 
lu iiCXV) one 1^ 0^ 04 £i«^ vo QIJ^ .JH <^ai a;^ gtMtiii jLi'<» j^t&iiMm 
o£ Q ID iut of aueii uoe i n 9@ti!.!di.0liiii^ i tn aii^titaMom 
MhllQ UJkQ pvoWi,mi was solved b;y tiio ijeiss %3ttetxn» o£ %£>& 
i^ydro^s^tioa pi^uuBt i t i s iforthnliile to m^m po&£co ixi 
tl^ o sic^a apetftruQ fjf 0 &@ st i lbem m&BQ 0p«ot»a are not 
so:^  Ictleatl^' ocfTQV^^ In Xltoratuvo* Baoopt for tlie lose of 
G hydapoxyl fi?om aoleouiar ion tii© fyepwatatloa aJiowja i a 
oehosio ( I ) i@ l a ^(^pommxA mth tliat o)»«rved in p^enole* 
Oterlo oonsldoi^tlona o.ff9r sose JU0tl£l(i£iti^& for 
aooudn^i tlicit the Cll ^ou^ flaidcod by aaetliBr OU ^roti^  
QDd £aetJtioa;yl Is ^1.1(4nrtoA Iti tbe parooeoe* 
iliie uQ&miem of IEMO^  petuJc at ii/« |fi^ oorroa^oadliiis 
tio i'^I a) in tim mmti si^otrua of tiM li^tixo^SQ^tioa 
px^ttflt wi0 xustod CM i t a 4i9eu0sloa nas ^mtmrx^d usti l 
lutor* It wa@ imwttLottm^ tlii^t &oc^rdi£^ to lit«imt)VO 
^ /• 
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v^'fS ( Xi 11) 
26 
from DerriB rariflorii 12 
R3OO 
( IXIII ) 
- — ^ — ^ 
liQgaxoi.noB8.ej 
y j ^ * Schot i s gpecjLep^^ 
troa KLcea ohlorophora 
(fiziacwae; 
13 
HO ^ o v ^ ^ 
H ss Geranyl 
( XXBT ) 
Jft-om Bchotia ppecier 
(Legufliinoea«) 
( iPcr ) 1X71 ) 
'from Rruliaiila br;lttoalae 
OOH 





( XXViI ) ( xjDriii } 
27 
yrom CPimabls sativa 
(Oannabinaceae) 
17 ftrom CanHa'olB s a t i v a ^^ 
( Oaimabinaceae ) 
OOH, 
OCH3 
( XXIXa ) 
OH 
( XXIXb ) 
OCH. 
( JOCXa } 
OOH. 
( XXXb ) 
Prom Dloscorea b a t a t a s ' " (DLoscoreaceae) 
OOH. 
BgO 
( XXXia } 
OCH, 
OCH, 
C JOXIb ) 
28 
fi%i^«^i»*^g^ si»«file@ HM mttoti t*m lu folk s»diolii«« 
r^uta&tlsiit ui3d jpanO^ais and a xmmter of vXlmXoL4kar^ mid 
eouoerixie iisi^ re bM& laolKted £roa It^^* Atal&ntifi JMyE^ ittUfe 
t « i t for timm* 
hwmr«3tt ^«Idod two eoGipoi]D4o9ASO«1 la^ p* t42»44^ euoa AfO»2 
ia*p« |Se^ iMoh fluor«io9d on t l o j^&tee* "iSm i r apvotxm 
of Aicwi im,Q» ©> oijowsd^^ «afirl}0&^ 170lkt?tS OBT' and ao 
osoXd «it:.®tT mi t'. flor&udihi or a oo>iiafii»l,)fi« i ^ laiar a^ HMtriM 
ilRH®* 9) am U& botter imxmony uLth tMm I&^ter atruotur* ^o^ 
ttliowod )}t«ld«0 %km pxmmmm of a basMnfunoi o -^at«ii« !££itio 
doolAats of tim 0»d &M GU4 liydro^tas f^pato* &t ;^6 mid 2*2 
T ztief•otlv«l^» Slid < aM 1^  px^toaa of thio furun xlicig 
aj^ i»«ar at 2*22 ejad d»2« iiiaoa tJbe ooe^ o^mid alao eontaitui cm 
CMaatliyi r^«m;» as tp|»&ro»t f^ roc tlw ain^tit at 6* 72 t ^ 








• i j 
80 
: \ . 
of fua ioa of t h e tvaam iiioL«ty oliowa l a t l ioee li^a no t y>tt 
be«ii «is«otia1»r«d I n m%tvam* ^S3m oti^r f o u r aj<e JOJ^ OIB:^  
OOH. 
^ ^ 
{ XXXIII ) 
i xoy i 
0 ^ 3 ( XIXIV ) 
( XJUVXI > ^ ^ ^ ^ ^ ( UMlll ) 
Th9 dIffwrwaMe betwesm the uiv^  I r uaA mst opeotifci of llzMar 
aaa ai&smler fui'ooouBttai'l&s lmv« bonii «Iaborr.toa by Batm j | ^ 
ai?** l a the ooat«xt of rwlo loa ctf tii« otruotore iXAAli; 
:\:.' 
9A 
alloted to vxtlamxiplXn 1^ • Olia«tierJ«e mA ooifori»ZB'' • 'itm 
7t&rt&»& strooture i JU } i s lam^ o& tim ^em.t9r ^^^SQjsXsa^tXmi 
Q£ lbs a!p«tf«r& to turn IXsm&t ioosiear ao svldoat fX'o^ tm 
4i.B9imsik6& oi ti»« roioraait strmsrluena d&t& givon a;sr tiieo* 
Tb» olxt^ot of t ^ aaroiaatio proton i n ASCkf aj^pooro at 2*60 
&8 &#4.xi8t 2*b? i n ayphftn^lin, 2*&4 i n beraP^pton fxnd 2*S7 
i n s^t i ioto i in* £iio oteowod •oluoo aro vopiy olooo to tlatAt 
of tlio cjpoia&tlo protono of 3iG«t^toiin« tOM ohomlonl oldfte 
ot tM ltiM.v$,&m3L pistons i n xaatliotojBia mA A!fO»f axv 
tabolatod htlom 
!2^bio « I 
Aooipffiecl! ^ntliotcnein iSO • I Viauoo 
0^1^ d*&j a«62 (j«od 
O^B 2*12 2*16 0*04 
Q^h 2*37 a»&5 0«06 
Cg»H 4ii*09 3»15 0*06 
g.yai 2«2< 2*28 y*a7 
Ooe^ p£i!Xlo<m of the valuAs shoim tMt wliiXe t. oloete 
ooanr«9poaa«noe axlot® al l tne protons of AfO»1 resomto 
at all^tXy bl (^r values* Iff havnvmff the <&vexg^0i^zvtiXvM 
• 06 i s out^ -tmcrted froo the oh«mlorl shift of ATQmi tbs 











Ai'C • I 
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£ii« la to- l i f loat lm wm pmt l!@yoM doubt b^ 
•Mm mm &j^&trmi o£ A£Q<»2 IMQW9&, i t oloc^jLy to 1)6 
& i^jctuzn* °£im3 tiie a l i i ^e t s iit 6«0@ aM 6* IS oan <»ay ^ i i^e 
frem meti:^iyl protons hv^ m^ch Xwc^i^mtQB for liiiuXf t o e t o ^ 
i f %ii« ai»i^0t ut S«73 i& takan i;s & r^ox'cmoe* ^k» proolen 
i@ nat ooIv«d liisr EOXoti^ tM sdL i^^ X to two marta^X&f ssLxim 
tm la to^rat ion i n tim oroy&tio TQi^an, clao vurloa* 
Gota^xiDOti af t ^ speotnsa of A£C»2 (a.@« 10) idth t ^ t of 
ASO-I ®hoii*d tii£it tlie latvlsr i s ooixttoiacted ^ t h ASCI 
ifMuli i s Izifccit t l ^ pir«4ouinetit eocspo&ent of th@ aijct^uro* 
'i'iam t f til© iiit©t^ti«m of th® dcuMcyfe of fusesold prot^m 
a t ik^ t& t&km. L,& veimNmm tu# ^oub2.ot of mi r ro i^ t io 
protm. o^ %ti» o«oo»d cm^ptMmxt i^oi^t^^t^i iC&t ml^ i^uif %im 
r«%uired mxL\m wkximx QOS3ii%xum t^^ ooiii%laoio& Oe^ved fri@ai 
aoffipsa'l^oii of th® 'oM^t^t of ii@tl3^ sUigL&tQ* im m-m 
speotruta of 4£Uw2 offero eorroboarativ® e?14«t&oo ' ii4 abova 
uXuu^ s ^ui i k.ie j^dUi s t 2a;^ » a £itroii£ pm^k &t 216 
oori*© i^^ oi«IUk; to *-**• of »iistliotoxiita Oofflsparntiir© t i e of 
^Aiithy^oxLn im& AS'Gi»2 oltoufid iiardl^ t^iy ^ff^r^nod i n 2?f 
iria.u«;3 ^isi#i m^d6 I t oio^^ tju^t )i«pi«utio& aoul4 aot b® 
&eiisleved throa&i prep&^^tivo t lo* X^e«d iu ^mt of t^ iie 
85 
\ ~r^  
•lirli^r ea^ @^no2%oe wttta u aluUto? s^mmrL*^ i;ilx:^ ajr« i t 
ooae foxm of i. aoleculwr eoiiii^ex e»& dU^Um^t® v&o Involved* 
X'l^  ooiapooltlcm of caatiamtes does not, ireiry m. oarysfeailiar'* 
tion onleaa i t i s mrrlM oat in preaoriee of i^iaibeft 
(f 
0^-
( LTl ) 0. 
of jrntlxotoaEla pratcuos UM i t 'ftiaaa 0o<auiydd likely tnit c 
oryatiOJi, action &xia oiiroii^ta^jmpliy ultiiaateljr eoidtfv^ ed tM.Q 
DDd offered a product Im nt loh tlie e^ouisl of x&ntiiotoadU^ 
we0 2iilQii%l iaid tiio apvotmm oonXS lie cizmlys^d td thcut 
o£ AtQm2 ( ^ 3 * t l ) fAV& 1^9 dail»l«td £it 2*2^ t.jud di:a^ ;i» 'Uta 
tb@ preaeuoe of wMcm lis t a e i^jc^jiiet of ^msiaml £)0tia^ls 
a t 6«22« Jftrou timm ^tu B otja isa foe^iUi&tecl aa i i«Xll i» 
N::^  
'N^ 
( hin ) 
i i^iv ) 
QCE 







derived p i^lo t^'o^^uelBol milHaftitatlQii pettcom* Tkm smost 
Gp©ctraia ctf purified hMmZ alioir«d mlv GI)OU* 1/a intonatlt^-
of tiw ^mk due to th& £!iaL&cuIaaf> ion of o<3Bf!aainntin{^ 
x&iithotoiin* All atJb»r fyti^ ^poiita* i^ s eku^i ii* t^ uta noucute IX9 
eooform to Ux^ tacpeo^od pmtt^m Q£ £ri..|p0i^ti*tioii of 
pjfV)Dnooot«a£.nn3 on olootron i^uct* 
8chewt.rJ-t- 40 
M** m/9 288 (64^) V® 273 (lOOjJ) 
V * 216 (*4^) la ^ / « 20t (38)5) 
o 
00« 
M/'e 145 v24^) V » 173 (47^) 
4 : 
Mm tiWymii^i iAmea»m.Q 
^iSliA fiiiiintiiiill B ^"^^ collected ivoj. y^# tjMrdoii o^ 
OiJ.^  a aL*il :-.*uc>aiit oi* I t s wood m*-0 <uiLti» ctvt4JLaaX© u^  tuQ 
foreat i^utLorltiea for tx3i& -yorit* ti^ljEO ^mta i<laao I s v«tll 
kuami toF i t a a«.i,dl3ail tad toado prqpartdlea' • i'l^ I t ' t ter 
ocuQ© ^v«3ro alleri i lo rteoticmo l«£.dli^ to 8if«liii4i of tiu© 
skii. i4i viaoe^ ii^cl«ti<aat» IMs propesptyt <^i*® iiroi».«l^ to 
the pr€»ae> o^e of £4kyX oabstitmted crtc»ehol% I0 rpeolBXly 
eirldoat 1 B ^ O S n&lllcMJl \^(m was beiii^ lizire0tii.(^tedi L% 
Vork 0^ of x>ii& ia^Mttmm ia^d &o«taad esiivacta of 
a^L&JTt i t iras «tlatitd trou urn eolmm with imasm»m Xtm 
v^^xLAu^ tlart'O oosipauuilis % 0 aM D v«»i «Xa.to4 b^ la&ixjs&ns/ 
et^vi c-cetut© *jijct#ar«e ctf v.x^iis^ ^jroi^ortiaaa u,^ wox« 
ciOtfeinfed pU3p© oi*lif ui'ter rei*«f.i;©d «siiraat.to^ra*j*4"» 
'Vi 
'JiffiiliaililiMl A r •^^^^'^^ ^^^ i^ t^ootrum ytkida. s^cmmA aonrorul 
coEipouM A dp .^a '04 to be & fXenronoid* 2ii© poattioa wad 
lnt«i4alt^ of tli© Mt'^ iR*v© l«ii|^h nbeorptlaB In the uw 
eMft .C:r«e phaocOlo la;yiaroi;yX9 oooXd nu«t ^ j^r^^eat* xiilu 
vt 8 ixif«rred also faron tiw tmiptlve texrko vmotlm. vaA 
a 0801106 of mi g%V90iAm ^ M i n tm IT g!p«0&xuc;* a^ '^ iil 
(i^lE* 12) o£f@rfi no dUrofit ttvlitiio* of e fl&iroae mialetie 
aiJio« t i^ dlitgoosUo oia^vt oJ? ths Qmm at a*6 l a laieaLi^ 
diM to aili««ltutlo& of tlM poaltiOB iMit odUigJLots r4 6* I t 
( ^ } t,m ^96 i2li) O0t£ttiUflii tli« ps^mmm of two ai>i« € ^ a 
iaetliyleait ^oa;y {^ oui^  l a %b» molvwlm* Cerofuj. ciii£:'l^ i4d of 
thm aroiM t^lo regLoD, of «1« near %^«otma ahovs furtixer tbLt 
thtt mtli^eiMi ^oxy x^id stflfthoxy {ye<3ma etamofl be pree^it 1^ 
til© »r4a« rl.it; ^^ -^  00ttp<lltt€ pottem of tH© ropOQC t i c protcaao 
Xetves ao dcu'ot of tlie «3S&et looaticsi of thege siibertituente* 
To lom^n \fith tiie siMxx^  doa'a^et of tJae 0*5 l^j^o^i^ nt |*92 
d«i4^ 4;t(la timt tlie 7 pofidtlo^ >je aiibatltutod* Jlno« tlie 
oo.jaittf-|Ha-'t ou: tiiie douttLot Uj^pm^& •>-& a *im^vt9t ut ^% i^*4i 
I s t^cQ^K-Mi^d uy u 'oroL;4 ytUkilett luae d*^oaS.tluau ox' UkQ 
1 43 
44 
t aVMfeOMi Sii^ iJl lUui •tfKfeact e£ ft XlAVfittt ftiiinltiii lUmHl #Ni 
•aft 0»4* yf i t ing fom too oloot to iOlov iol&alto O M M P H M I 
tet M MiiiilvoA tfat lanIUiaot la lo ipi t— Uit ^m— ^willi«M 
IkO thiio gfHffft to IMI 
CJBIl) lAtk iMlil i i t s sia«Ui« point alao OtfPiH^ii 
( MX ) 
gf l iy i in iJU ^ "t«>^ £ihi«tiO&» i t WMi 
aaA i t o oop&M^Ott VO«ili9oA 
4^ ^ 
L Iii.vcKi« t/i»® of mi^iM&^9 Wfe e «tiB®st@d i s tiiis Of a® c4©©» 
of <*i £^ ^< '^X3 at i l r^ t s i t^t i^ dTd eoypiie&ted t i^^ t t^t *M t^ 
bat tMs i a mGXfm mm to tls® 4^.tJ£i^ P ^m^X to &4.as rutio 
tlii^ £i tii^ jr o(»4pl€«ity ol nl^'aetiii^ or tm^lXmi tiiou^^ ao&i6 
loQii ru&d^ mtt%Q%m i^no 09&t£ilMte« I t ^oirs imt^lmimSk^xa 
c^ itd i;^tlioxy |»rotdt^ at %&^ er^m^m^ valuta biit vl&t 0Qi:£U&©@ 
tm i&entd:&0{:itl(m ia t t e pe^mmm of & |E Siii^ i&a. cXoao to 
for i t s iseth^ls to lu%&0et.te t&p mm proton* iut i& t i^ t 
oi.©e the %ieearam alieolS tXm mr& mtm ILu^c^ ticm Q£ the 
ot&i^ two a t^iiiyXs of C et 6»|0 cjid 6«18« la Sxitt® of It® 
«:fe,3?X>ii®s© Urn lu-wustva .ilutJL«it i0f tli#r«l'ar®t ^tt®r 
nai^tijty&d to iiii-&« ©f ery0|.Xlt®tiM.ca» 
4G 
48 
( ju^iii i 
^iu:xuiu i.m^^a»^ tjm iiu idUiU^t t b&lrire^ 2*;^  to 2»65 
j^oaitioua t-nA iM a i l «%bol« oai>oimd& v^i0mxiCQ& ot the 2* 
i i^ 6* l»jn&roge»« app«er beloir 2*5 uiaes^&s tho r^socmio* of 
tbm 5*11 appcojrs .^toove a«0« llila I s «9ld«!it froa tlio ap^etom 
.i U 
o;^3t«^tle Idttutl^ieatloii Q£ ^Liuvoxtolcia* * t-@ well L,& %,ix tinb 
vould t4.t«r i:f tiw gyrom dotabXe bond i s itijseiatt cM so 
ersTboiui 2* ^^^ 6* u:^ £10 l0Bii;£@r eonjo^ited to -sue |>;yroii» 
o&rbooyXf c & tiae t}i:>eeta^ \ ijf li«iuixttlije«4Ji '-tad. uoipipertln 
(a.e« IS) illiuit3?i.lie« It» t4^ero£or@9 ooa^o anre&oomitae ^o 
i'&^Uk oii© aultiplcrt to a l l tke tlire® r ing li protoo.® of 
^OBfiBpia* iiu:! ill' Ui© doasa&t a t atOS assA^ed lay 4^irtii£;aiy?tiiy 
e£jd 'hi3n^i t o 0»&H l a alXotod liistos^d to tii@ C*5a tuo 
doublet o:f tia© prciicm sd;|tiO©at to fttrsoa ia*at b© adtouted iii 
til© 4.mlti^«t betiwi^a 2»w • 2«6« IJ^iis i s r. rcither low vrtluo 
for 6ii© 0*6Ii IB 0 7-»ojt;yK t^tat©d fXtvona iMt aoot-is UOA*© 
acceplK^blii Bime tzm Xoria i^dur cid^  eX9otru^ <i@ un. tNU# ^d^&«<^t 
ifors^ncid oacyijaa uit^Ut lute jx^t with tao u m u»6 i-Kti> I6i» 
i.ofen»£)06 tio l l t r c t o r e oaoMs t a i s liid««d to oe fai@ oiiao» 
t-a aroa.'lit mit a^ feae as^^jasigtats t^veu to@XoiH2. 
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52 
..J ' 
froci tivt^t o:f A £.M B i n th^t the OaO toc^iid In I t (xg^mtTQ at 
1620 <» • VMry lov OBTboo:^  f3re<;iuen«y i o £^  feature of the 
i r sp«otre of flavotEioidB tiat th« obeerved Telua l a iiaai^Xlj 
GZiOOimtered i n 3»0il XH^oooa* Xntereatlnc^y replaeement of 
tiie d»hyaro3eyl by c^  S*liyiaroxyl c^ roup result® i n a hypoociiroaiie 
sh i f t t h o o ^ o^Mii£ t^l(m of the pyrm» oc^booyl tilth the S»au 
group ahcMld be ^tron^er t^jaoe i t resol ta i n tne 6 weuiMred 
qtuMsi arcxot^tio rii^i^* 'inm eadletflziee of t^ ne ouriKiii^l i^ roi;^  i a 
i n asiy o ^ ^ oonfinoed b^ tl;ie doabLtft a t UdO of bhe proton 
^^y^ t o i t , tjie U*d ii ( j a ^ 17)* i^ &jsen t o o t h e r yltii u 6i. 
aiJM-et c% 6«|u 4iaa ;iia £siiM|ieto a t 6*IS i>.QA 6m\U tm,& 
3UC(^&t&d thiat eoc^ooad 0 i s tetx&offthcae^ f iaetin ( LU }• 
'ih6 poeLtiosa of tixe 3i(^l@ of the cyth@r cxrajatio prcrtoi^i 
und i^eiting p d n t of tke oa^ounct eoufir^ tliiy* 
^aet in USAB been iaol^ted troa has^u ^\T'fViM 








^ 4 ^ ^ 
CKH. 
i hU ) 
i^v 3 iiv^citu^ i:rou i t s ^€aJ.i;M colour* j^ne Xi' ^ecv^im \*ta» tb> 
ofi'era uut eweu L. iiint o£ tiia ctirbou^ri cjrot^ s out I t a 
©xlKt^ d-i^ oe t^j^et-red XlJ£ttly frou tiie doiiblet o£ t ^ perl 
coaorptiori i.na of tiio tvo diouM9t3 GX1M.OUL to t;lio o^ruot^ Are 
c«ii^ tn© ,>a© tit .ii,:^'r He i a ep^^ecTo to D© premntp ocnrer«d 
over F-J:^!^ i/^ - tl^e i:^th^'l i3la^ 3l<"ti« -i^ ® a i n ^ e t ^t S«4i/ i s 
pusaliii^: na i t doea aut tnt^^^it© far a full prot<m (i?1.3» i^/« 
i t cuiiuotf of course* be Lt'«>naat®^ to tii& 0*2 pi*ot n oi 
Umii^lroix^ tliivuu^SiB tiioojti UmT ruXua l a oloa© to %^^t 




oii tl^ t of J -iid fe-iisen tOu«3tli®r yitti urn preoenoe o:^  t 
b©tv0«fi i- e-4 fcii® ooapoimd f©oc&a|>;ii^ lac i t H O D in u*e 
a til-"© oi tac oei*ta?M hetroc;!/clio i l i^» ifcaaa um uor ojectroo 
i a iiot Uk% oi t flcvoiao u ^ sahows ueada-l t jaoi*:>ticXi . t 
2;sU u.,ii i»1w )Cij t i l | |» 2U)« /til ioofir-VGsi© nuclQuo i s aot 
^.Oiaciaie ai.^o Ui© nor icicks tju© atiicyt©* oX tii© ^ 2 li -d 
urn oauijooiaa VIB coup; reel m.tu ta^-t Q£ otmLi. t^ ^^oue iaoi-tioa 
tjhk 






^^rotoao ox i-Lits QUO! w*d koto foJcuo r©sj|>c©tivaljr» *J^:^ 
iiirttim- u*a^  jeatod th t cpt^rt ^ o a keto-eiicO. tf-atoueriau 
ccmfortjotioiis^l •ifJ^ects L>re uluo lapor t tn t i-o tiie ©lioiic 
jrotoi-o ir. tLc two fuvoured eo^i^ossj: t ions ( hkM a ) and 
^ i.vi? b ) t ro aaojeot to Oi^^i^jootlc ohioldiiitj • ud 
demiieldi.. • uio l i t t e r rcsaulto ti- the downfiold ohlft of 
p t r t ctf Ui© £3lc?ii-l ilJiB t o ti*©a© I t a l i e i>roto.-o i*»to tjxi© 
Gif^ert^t vtj.^ea« j.ii«»ir t-joLu^-^^^ei ware UijH x^^ ^jCQe^nui, 
ijreduuiiir.-'fcya iuiTsiuJJL^ ^.a f-aotijueci t. utui^ot at 2»27 to 
•CiAi ai0ixi4.o i^ roto*** I'Uftor aotuetJUs© t/ue oUii^Iet o* ztiG 
aotuyiettie i^rjtori uw4« i t a L^.J&U£X^G& wt 5«;i7, i t o iiitoiiolty 
tuor^i^oL^',., tXXX eviulll,arj.au ^twe&ti tiio k0to <-^ U ouui J^ oj^ i^ .^  
wi»3 estt-Uii.3L©d» i:W*tu«p ta©^ did iiwt re^^ort -^..i^  aLot^ot t-t 
T i 
wJTiio:. i s ci©'rly ©yid©i*t in tue apeetx^ of o^tsx- or« l^ itOi^a© 
ti.d iJLilotoaai8« .iiia dlocr^pi^-iioy i j doe to t.*e f ' c t tJia-t 
,..^uLl*tj otit t.*iC u^atou boa^uue oX ia^dra^^a uijcuaiiHi i»o'&wo©x* 
tae AiOLSi-.iietv-l (2t6-iiiu^'ara!£;^i'ltiVUij£i©) i.'ortii • / receipt 
oli--r? oaGil.c3©d **^  J^ tu© ^roseiic© oi t- %o Qxcii*.4atj©uui© 




( M i l l ) 
i hUVh ) 
( LXIVa^ 
B.5 
mi^HMm^ ^^9^^ iilii^ucMliioeae} 
i^lL.i.t, xki iltBj^utax'm .lid it& Imxk XQ mX4. to b© i>ol80uous to 
fi«ih • i t ^m^Q ooiXeot«4 from C^ oa vJbere I t groim b^ tut) soa 
0jiore* i:a<i |)etrol«uu etitdJi* «ictjr$.Gt oi I t a &rc>n tfoo4 (tiurk u. 
a€M r^t liiood) ;^«a.^A oostJly s^^x'oma'ooxka* ^^06 t»<@iieexM unci 
i.6etmi< eztxcoto ^ e X d ^ t iou^^ t i i ;it&»dt4aetlM}jcy beasolo 
i-dd oaUJL iiiiijuata ^ u yellow «ryatiiliiii« co-ipoai»d a*^4» 
B^4 u^ve 1*0 ooloor with -t^ta. aiid tiooeaoe of pJaaaaULc or 
3 
eleoholic iiytroxy ^J^s ooRfirmed by ti»o i r apsotinaa ( i le* 2 t ) 
o^verui oiiii»p b£-iids "oetiWMWa ISOO -.afl 170u «a** of tfi-iioJa tUe 
OHO u% |67i> la defliutaXy doe to OLr'omK/l ^tXior^Uoo* I t i a 
dli'^looXt to ae eort t4a of hia» m,%ais^ of «iio uot^ar t64g 013*^  
't^ j^iA vialoii oc.ii ye u«i«niB04 eltiidr to t*^  mume e a r^x^ l or 
doiiuLtt lEioiid* fi3« y<!nat4.,iaift|j bi>4i4s ixii tjuls rojion i^re ole^ r l ^ 
due wo ^im w>.roui.i^ jLo rlji«;^  &troi»tii£t^* 'ilie atronu Cu boucLUaiG 
Id^m-^tioa f^^ '^M i>t 734) ooT^ offers fosrtter oooXlmi^tton os: 
turn j^r<e0@£ioo of ^u t-rouctlo rxii^ In jDiii»4« Ihe wr up^etruki 
rn^B ^aisXm K^€» 22) ^% t ^ 2^ 2iM ^m. 3 ;^ nu Wijio^ 




%lm% U *^4 'smlmkM to tMii &lB»m of eoepc^tt^a* In tm ir 
in tide oa&tiext I s tu@ Bum^tkm Q£ Xepcctiiol i^ti^x e^Mtse^ 
2^» 2?U, 3£i& aa i& toe y:f mnA 1466 imi !ti4S m*^ in %iw 
ix* jb^ doiii^ iiii • *AQ assaii%ti«m of i^  m^ii'^m%v^mme yuM.em 
in ui@ mx- tg9&tx%m> i^& 2^) of 2a cmlM.^ots i^ t^ 1*9 023a 
2tS - • -t^ liulti^lets tiio(4iii^  mt Qlm^X^ s^eoiv^d ^^ ij^ ecor 
to ^"^^ the r^ (ii4P@d odt^ i^li'^ ^ |»at*%«mi i^m ttm said polatD 
of Vae Au utiltiiildt i a i^ 2*10 t^tk® tnaiw v^j^ortdd fc^ 
aia i^itbfc4«iJiou© ' • OaR«ilg4 t© tMe iaeatilioc^iaii of hMk 
t ro Vm aal14pa.«to iat«^jn tiak^ f car t ^^ 2 liytojusna ut 
4*6 im4. 6«S« '<^ ® ip&iii»s eotpax^ wail ixi-lli ohfuaioti ^lifta 
of ii^tooci^&i « aikaagr uiii beasissOi© e&rboris Ljia ia 
<s«^mti<m »itii $£te isrotd fli a l u ^ t t s at 4*9 osiS S«o3 
ana %h% ^ ^u^«% et 8*26 a aili|^oirar%m aui«t^ myRT l^n^  
67 
i]6 
0t ei/« 4 ^ of at»0ttt tim wme l&t«aiilty as tli« cue at 240 
Mii^ i the t^frn spoetanm ims (a«i%aar«dy iioii«^«ry nt the lii .^ @r 
due to e iijr^ lroe^ r%»<m 4&i|»uzit^  vinoii i s also r«»%'0£).^ ui& 
( L0 ) 
nil 
iil£*courtl& oata>>>hracta (ilaoourtieoGae) 
%iie a€(^ciiii:a. o i l s udtaiudd ifiuj sii@ 3€i0<i is&i^mil^* 
fiitoOff^ HTthm Jt^ tirafc^  u^aa been uoeci ifor u ver^ 1<»QO blue xo. 
tjrei^tueat oi' -.sisXn Oloo^seo • ilfaQourt4.B putapiiritctu yco 
ooilectoci trou tia© ^02x4 region ne&r QoaMch^ ux' w^^re I t 
ijccruB auaii4i^tiy '. ijd i t s berk to uoed by tla© looE^l peox^e 
i n vuMLoos oisin diDca-aere* 
i^hm ^^et3:ul ^60*60^) extract of tiie burk. on 
contontrt-tian ^^ nd cooling deposited e oolid wiiidi lies 
rodlsoolved in iii^bt x^etroleaa ^n& i>aoa©fi tJaroui^ & o i l i a 
oolumii tat portfloction* £he purified ofitonal aeltod at 
%\B^ Slid on the baoia of i t s nor dlocusoed below w o^ 
ident i f ied as tl^o ooumarin ostruthin ( LXUI )• 
\<P 
( I^ XVI ) 
70 
&l&AS%ms% «o I t s ia«£teUloatlo& aro the oiii£!.xii<]ft6Zlfitlo 
signala of tlir l^ortmyX aid® Qliai& att&^iad to the 
6 positioii axM! diOi4li3Let@« mill thM vmiviSjeisA ooi^liiig 
eoiwtaiitot Of  pr^am at poaitiotMi 3 aiidl 4 of the oouct^ xlfi 
&uaX«a8« '^^m edU jl«te at tja^ two IsoOlutM L'Xoaa-uio protmut 
apptKir &t 2*79 cM 2*9S* ^ n sufeiititttttdts oa a«4 and O*? 
oaimot bci «3o^ tim@»a alxios stoat m^tuxfOly ooouunn^ 
ootia&xlns rT» d«slip6d firm 7»Myi&ros3r oeittis^ zlfii* me 
i&CBtllloe^tlcm 1^0 m4m osr^aiji ^ ooiir«rfllo& o£ tJa« 
^Hii^ ouBd to i t 0 sMt^l «tlier ubleh ^ d tlift tikfatlis^ pvlsA 
7ttl»ort®d f csr o0femtMA sMrtl3,yX otlior^* 
jlie d^t^tted |Ci«at titt^t^xli^  mis •^xucted mti^ 
aoetoiiMK i-nA. Ui& aeotoii* «3C&s^ ol @ve#ox«&tiiad to dr^aftoo* i^aft 
rooidml m/ass^ f^ -QS «n@ bost «orii:«d U{> l>jr tajsixK I t In 
victor ^A oxlraetiug witli ttJa^ &o«tato* ^oe^titLttm. oi' 
the Ktevi&l extxtBoted into ethjfl aoetate vaa effected 
through eharoEsetogvtii^ hjr ai:id supplied oolouxaess oryatcde 
a«p« 233^« !^e ooBtpeKsod wis found to be hxm90mmmm en t i e 
und t^^ s X@ oelled Ks»2* 
'Ibe litc^ -as s^^ eotryta o£ if0«2 aiioifed pe^lcs ut ;i4& 
( 5 0 » ajad d«7 {^y>) elth«p of wiiioh oiMid ide aUotNl to 
71 
l\i 
the mimmXiiT ion* Xb* oM iadl«eult:^ ifil#it i s soutjieuve 
o^poaai di4 not ^f% a posltiir« t«at fcr ztttyo^Bsi* 1% w&s 
ulao uoi& jU«oIul)(l« toid Sid 0^% ^'7« %iie «i^Ql£lo testa 
f OX' cojcLiQldiN i ^ pi^stae* of c^ n^  otiier %^p^ of «^tx^gesi 
o«it@4filiH; ira&otlonel fli^oups ««g« •^O^, a^ y^ ^^'^ ^^ ruled 
out ^ Qi>e€(fer@l m%^ £"^2 £0.00 #ive a iiOi^tiir« t«0l ^or 
iiolo^ma £^ »4 %im ^m&mm of ixranlnit «iiJ3iiot, tii«ref ore^ IM 
in^oksd 6o eeeooul for tue sitr<mg p^ t^ Ji; nt ^AI7 !#«• 2 sKtoe 
r«e«Nt9d W two ^fferwat lusffexu^gits t>c^ ia c^ iow Ideixtlo^ 
fi^i^iwitetian j?fctt«»a J-ad pm^ks et tlio felKirt •&ltt»® tim 
P0asd.MJi.ty of •rrov in o£4iiuamtion i s «ii£slJ&i:tod* 'ilterv 
1© no obvioua e3tpl£J3(;tloa of ta« odd v&ltie of th€» two 
peii£3 4Mt '&i@ apar fe(^o<»tru» of for© olocir iadl^ticma tis^t 
i'i;«2 I s t M^'or^ a£' tvo oonpouwis union d i f f ^ firou oao^ 
ot^cr m tiite:.t vdio of %i&o twa MMi ioi oxtiTii doutiJLo i»mA» ibsm 
tiio d<mial«tu &t 4«4g aud 5*66 lutoijrate for %Wy i:u:id ii*5 
tt&xta x«fi|?«firtivol^ thou^ e&ob iaii0t lio duo to o&e ii^ daroe^ zu 
4'i^  s u ^ iMkAi3xLt^ IM?wr£4i.o iB t£i« i«iteiir«iti<»i (iag* 25} 
of tilt a«tl3yl s i i^ota t for tlio rloe of tM iiito^eci mr&p 
%im&t l e 2\$ii6 ^^^ £6 ttikito» •tO.iios vial oh aoro aot In tinjr 
eijQ^ao r^tio* llius i f tiio a i i ^ o t at Xowoiit f ie ld i e 
73 
7.* 
tli@ t¥o e ln^e ts at M#i«r fimli ®kml^ U* 2|If»4@ <^ 
21I3w6a* If tli« iilii^«t i s eiiote^ to f @«tii^ uroupe tb«& 
th0 H a t 0v@r tJi© otiiw tw© QUottifi iMi "1 i ^ 2 -laus or 
at >i V2 n 42 for timm car fa i r s#tli^ Xf> S9&pme%lv^l^* ^i^Jie 
tr.€) elai#.®t at S * ^ vlili^ int^^mt^i for ^ y;&it9 o&<i ofj^  
tMs bii3l@ 1^ attni»mt»a to tiatm me^ti'^Xs tim &4n^@t v.% 
S*?S lttt9jr<.-tliig for ^$*$ wA.%m €m& &&% i&fe tim r«i^ulr©d 
Itdi^t* 
;jiaoo tiMi amr i^g* 26) anA m&Bm ^ootr^i ol^xOy 
eota.tiiii9^ tiw ii:itoai»§«£det^ o;C lit^at efforts if@re m^^ i«o 
e«p£ir&t« tiuB aiijEtiiro tu roo^ tie* A »taiai»@r of M»iv«i*«t 
Q^Qtmm mfr9 tts^iojrod -^s^ S @lili» ml i^mya^te^ ^ t h 
silT«r ultif^te im@ @a@o u@oS li^t l a a l l m:mm c^alj oi^ woU 
i«ein«^ @pot 'U'^  d«toGt«d cA t^o pltto®* i^ l2ii8« {?.@ tlroai^r 
stated th€! two owi^ FOO^ iBt® ^ HW2 ar« jstntoturc^Xl^ Idontloel 
o:»Oi^ t for thm ^rmm^^ of ^a ^xtzm 4<miao bond l a GII«» tko 
f&iliire to o^M.ov@ roaeauMcm tliroo^ tao la BO& surprlaijag* 
I t v^n hio^&& t t e t ^^rtirospaatlaa of t m «actr& d^ mistlo aoctd 
Qf^ a^O-d b« of footed £)oX«iitivi»l^  && ti& to ^ & m3Ei.Q0m3iW& 
prodttot Dot tM® too ooold mot Ho rwOleod aa t^a of tue 
li^dro^oa^tod j^ ro^ Uust oiioiii)d tliroo s^oto ultli vor^ ^ eloue 







vt Ti^iiee* '.^ilo m^^ i t ii^osalttL* to p^xtwm ^ovt^-er tbM 
struorfeuipei vorlK oa t ^ e oo^onail t»tt the nor flpeoinsa 
nmxm to ^t^i^et ttot i t i@ a ole^rodai^ actflvctive* 2l)e 
pv%mmm» of L tujrsia iaoi#t;^ I9 ol«&rXy ostelilieliad ^ tlie 
doal3tl«td ^t d«€6 tiiid at 2»60» Itt aeoovd nitto tJiis aa^K^tloi^ 
f^^ #ST« a i^o^tiro ainioi^ t«at^"« @M»f« l e ^mm 
iiuiloc^tioa CX0O ^or %li« pre@«oo« of aii ipoil4« irl&g ^ t tarn 
eoaplLox l i^t lpiot alMPro 3*0 vliloli l 6 iMu^tstlvo oat tuia 
0^ 4^  £^ ot 1»« oloarl^ auAiO s^ta* la^omix^ c^ i^^2 to £21X4 aoidlo 
ooMitioaa (ii4 ^ot i« i^ to aii^ oiian^ ia»& ti^ e •xiste&o* of 
au i^oxlAo x l i^ l a tJio sto2.ooaJ.« l o tM@ ^Di^ e&JJLjr not 
o^ i*^ >otiyX uiiM at 172$ cm ' i^ M v^stsm i^ ot?« c»4bstajaoe i a 
c-irail^oio i t i o proi;oao4 to ti-ko 4i<|v«it&^ of tMo 
jfuaetloQCkUt^ to ©«• i f a^ £^4xnati(m of tii« two oo^ ttpor^ aits 
of X^>»2 ootit 1)0 aoiQlo^ oft* 
77 
7^^^  
Bciaba^y Mho Isolated two £yev lupazia dezlveitiycB ^ooiildoz^ 
exteiialve ixnres t i^ t ioa ox aioojajdjon qpeoLea iiui aua 
oovorkars isol- ted i n aox 22 ooo^ouiida trm ^^IggiUi^m 
47 
for JUip - 20 (29) • ^ ^ • 1. 3 diXolf \fhxoh. itid t i l l xh&a, 
not been isoli^ted from a nututrul souroet a ketol ^o& u aial» 
viaob apjeer to be new lupjane deriv^itiveoy al^ others were 
known tntarpei:ieB i-ad sterols* Mmit aturt-otud atitaction 
towtirdo Gl octaldiaa apeoieo wt-Of uowevcdr, Uke ioolu»,ijn i-t 
ciwoat tne acoae t iae o£ tiiroe new iisLdasole i^^Jsi^aias ^^jud t.^ 
cj.l£alaid£;» -.nd in ^c^rtxeular iudldi^soleet ^^e olT uedidiicd 
iiaportw.oe« Uloabidion uoouiainL.tuo was oollectod frou Qoa 
i n %kxB aope tn^t i t wooid aioo contain caBW>oande o:^  tne 
tiype oat tite pltait extract yielded only two nan tilisuloidul 
cotopoundc A iii*p* 2;^^ Bad ii 2^ *p« 25S^« 'i^ ijue a e l t i i ^ pgdL'.^ te 
ui"© d o a e to tHoae reported for cilocijidoiica (220* )^ wad 
^och id io l (268®) r©as>eotively tiad the opeotJMl ieetores o£ 
7'J 
i.iC two w.rc a iao t . . t.,;poeu©nt v.itu t M e identiAi0^tiou» 
2£raa tho oalotcaoc oi' tiydroas'l aiifi e^rijoi^'l i^simstioBs i n .'. 
i s evident tvou b^-ad t t iAov aiid t72u om"^  < ^^ wao Oiar 
a,;eotraiut iills* 2d> Gp.-rt I'roa une i^etuyl oinGlete a t l'ii;^i 
f i e l d , olioWQ aa aLo^iidc £ietii^l 3ia{jl©t a t 1»66 tiiid c 
ueiDuylone douuiet a t 5»4u» A'O :^»at ti^o ideu t i i iC i ticja iXJ^ uaci 
doai^ A weo oon•v«r^ed to i t o u-oeCt-t*© wuiOii wao i^uoiid Co i-^ -v© 
tiio o^ -is»© iiieltiiig ^j.^iit U.0 t^ocsmduaol uoet^te i A,AViA >• 
Oc3o,,uaiid ii »-L; .^4.**iv.rl^ oujwu 'So o© ideuisioUl ^ixlu 




n9>(iXci.imJL juaii^ ciiV J^c^ ct at^.irl.k'^lied na vai^ooe ai^ »«i«& 
dr«ir &^tt«a«l0i^ t o -^ ftigt»A^ tuaagQ^ia* Air <in«d root of tiuc 
aruis cai.i«otnwi isHK-ii.^ wus es tn cted i*4.tii4.*^" with pffSroLiuai 
9tu0t ^ud Uima HdLiiii ^XooJ^ol* ^ « ^otroloum etiior e^truct at* 
Mor& ap x^«yLd«d two soL^u^t -^  *^*«^« 1«i1«>;^ '''i«u4 IX aisj/* 2d2*d4^* 
X-^ e i d ^ t l t ^ of 1 &@ ;*s^tost0rol wi^ s co£ifix&.«d 
oy oosap&riaoti J^T 1 t':.4 i t ' o eeotyl tiifl b«i«oi'i dertvttivos 
i.1 ^^re t. poedtiTO i««lb«im^ii liurolibrd rf^-cti ji^> 
Giid tuo broNi tM olo^lido sliit:;lete c t 5»25 ead 5.4 in i t s 
mjt \3^e,» 29) £M .^c.03tod i t t o Im &> lo i^OiM doriyttlvo* Iti uw 
i i i ^ f4«iXd re ;^2Lai oal^ 5 ot*turui;#ti ^Qiu^m i»aj0 u<i aloi.'i,^a.c 
ue t i^ l w«r« «:ip..-4a^ i*t* i>i VUQ &v&&^JLi^ i>w4 «io ilelci u (dLii^ a«tatc« 
lu ^u& mtr o;^  waioa i<.y^  ourod tvo |ii sli%iote ioroi*a> at o«;i 
to i>*45« iurtAtfCL^oroy ^i^&».la of ooe i^rotou a£ xi ujuoii 
4ii^ i^ Q("red £^ t 6«f3 ^i4 i-oiotner two at 6«7 wero dooioilded 4^^ 
oiiiiTtodi In Wi« ao«t^t& to S«6 biia St^d* Xof^  Swiove ai^ t;& 
aa4.;,«3t(jd ix to oe ii t^ujgcx^uix^ JLU^^^I* 4«nirLtlv« ^.^ £> sarrey 




A aoild product obt&iii«a frota tlie eloohiilie 
«xtariict wi^B pvanitmA hy oiaroei&to^vepliy t o ^ y « a pure 
<»r.y3t£lllii.« mst^r ld <s«p* ;»ia^« i;T«|mjmtloci &£ i t s acetate 
tujd i&«^iiyloeii«r and u«tu;^X«aiier of ci^ tg ao«t£;t« caJt'ir^iOd i t a 
MldM&JLk^skllk 
8^) 
la ^6)^  &ttt aol or u«t£imol* iwtim r«4 sy^ vetxi^  v«r« taiteu 
&.tj.fts are r^ a^et-M in T^  TBi«ie»» 
#ai sae iueltlii^ j>ol£t8 rtoordliid In this th^altt 
vi^r« (lift-fH»aa.a«Nl Vb. kctlt^- 1^ 1 g i ^ jy-'Cidi i<re usiocsrreciod* 
b ^ »t*ijf3^Krfi fii06iaodis ?^»r«v#s* )ta«©«»«iJ4r>*« 
8L 
Slie petroI«iM «Ei)&i^ t®a plant i3£t@rlt:l WLQ timk 
a ll^iaid «Ki«^et@r« $»• etsi^rx im^ti^^e @QliAtitI« iii£ii«n&4 
f&if-ly l i^it^il^ ifli«r»ii6 « X u ^ » i^th hm^wmm ^tfm^^A two 
f o%i3P tt!,0S^ oimpmtfkSe* 
8'. 
UP iMUXi ;«a^, iWu onrl, ,^ 3;^  ^ ^ .^^ ^ aijci^i, AIWH 2*66 
d*62» illi i» ^«2 Hm>, ^^J%*<^ ^ 9 5 (2H j)9 •OQ»CH^  7*4S» 
ii«Q&o«t<^ l^ioiiofie (2U0 iig) Has V9£IiuBi<l iiitii tieat^l 
«•!>• 90**0 (SOU n ^ )• 
eoXour wita tUae ai«<ibailQ soItiU^a cX ^^s\^ ^ li"^ * s^^ y^^  
i^|6^4<^^ « » i ^ *^^K fiiaia/iiiJw*^^) A».J| 2»4S (2li ^ 
^"6 ii«} 3t66 (an ^ j , ^ ^ , ) 3^g0 i21i ji, ^w^ Ua>| 
?.('. 
200 an of til* j^^^mut emi^maA uma T^HMMHA vith 
a««l^l ioaiid* (S o l ) &M lU^O^ i ^ ^ 2 ^ i^> f(V ^ j^ MSlQd of 
tttlXX '^•OXg foaltiir** 
iautiQii vltii tO^ •llijrl &e«l&t«wl»tiisK« atfo»a«a 
^F* l^% ^16^4^4 ^^ *^ "•^ zm^^^mM 220, dSd ntti 
^^ isiK (oMUZi SiXKf QoT^i aue (69 ^^^m ;«&4^ w&g^  ^^ x^ j^  ;?*6t di22 
i l E 4 i o^ &i^  ;^a Ea), 2»@*d»1 imj^h 3»l^ d i1£ IvoNI elii^«t)f 
mClkm^Bm 3»S6 (SB Jl l»<^d)f U€« S«|&* 
HU 
give eoXcurXeM pxistaay m»p* 90^0 (40 as*)* ^21^0% ^^ *^ 
V « a&4| xtctir (60 ilHfi COOXjj) A».£ &M «OB«ai d»0»4*0 (ail tt)t 
«H« 6 * 1 ^ 7*70 (axc^)* 
''Shm s^ lueae (gi». a ^ ) nag dl8gioIv«d In motJ»mol 
(25 mX) aiid 200 ikg* e^ kareo&X vas tiidii tiodod t o i t * i^i* lalxture 
im@ t^«u hydvommto^. m^x a^/C (|Q>)* X ^ varic«& «4£) IMTOAIIOI 
urao d l ^ (20U o ^ ) 1& obaXEet«r» 
afi'dTiSe^ r- l l j i l i'sXiow cala-Jix-^. j i - i;Suw «iie^ > */i-4©jui nt-u 
ptin«i«^ Ijy ocdUiiaa (5aro©otOt;.'S?a|iiv» *'*'*"* i%^ « i**^  (^ | 344 
i*lB) 3;» (12), 1 3 (fO<>), 107 (S3)t 'smt m rlii* i.JQlQ) A».E 
3,c>.;«»a& i^ t |g^), ««B« <s*4c, fisvGir^  &2 ( « i j | ) 7*& (a]£ UA«)* 
©sis oo©p0yt»4i v^a idmtM "«d.tfe 20^ ©tJb^yX aoeti t«-» 
iMWiaeari©* Ory^tira:a«Uc». tro*. .M^tMnol £ '^ir« ^arSs Wowa 
Bi) 
^«troi to gjlvd aaJTic mNmi m^ilmm (4611 ag») «*p* 24ia»4A a^* 
r««i2.taxil vae & oos^Iax mixftuxv detjilag atpf^xsttloB* 
ftnntillittflft * 
100 ai» of t ^ eaapcoaft v&s l^^t ortrid^t vlth 
xlw^t '^r^ffk Hp nir'* '33*./a**^ '11*.sutler, \-ltl: K«thp-tiQa. .*.ff<3flpa«a 
l i rtit ^ U w }i«eiies a»p* 140®0» i«a K^ >• 
vsrly^otM tlrtit ^tt i nth^r «S4J4 ^^ O^K^  tcLtii tttliyJL &G@tiit»* <i^ 
i) 
thmi £kX%mt^ i^ a^ %h% resldu* o&ft@ifi«6 dieaolived in a sasUU 
axitoiiat of iieotOfciO us^ X*ft in rtt^'stgexittor* OvystaiHi^tlm 
im& (^  slow proeftoB djia e«;y0^bl8 jf9Ew«& mm^ u o»kjfl9 oi 
MllQrdxld* (a ^ } u:)4 fjrzimjei* (2 «iii et rooia t«Mp*X(^ swur«* 
ia» isilxttu?* vas poured cm o»uitx«d lo« ^M 9]e«««<^ o««A nitli 
•tlsvr* i^iiiw vtiacr exbx^iit uas vc^^sid aueotwiiTttXjr with dll* 
H^O^ sodllum IdearbQnrt* ^^ nd mt i^Tt diled orer ^ ^ ^ 4 £^ M 
9tkmr •vap€t«itod* i ^ rei&duv was eryStttkimA froia ttiieaolt 
Jvr^nia (auo <^^ *) in iMtliuaol. (tO aX) w s^ tro&««d 




UfBort wQoA ( 8 kg ) vas exlz«ot«i tgr jperooXatlon 
with s^tvolwin etli«r ( 12 l i t * ) at vwm tmmeaec.t\iate* ihe 
on t lo «a»iaia»tloa txwMwnii^ etliyX aootu«9 ( 9i1 ) ar^vsklitd 
tl3V«« ooii£»oti«atat Jaousroao^mt uaAor unr l i jut* 
£IM Abutted tftiia i 6 kg ) was •adxmoted mtk tMnaeoe 
OJQ a trater tv t^ii lor 24 liours* 11!iie extraot on ovaiKurottioa tmder 
reAuo«d j^ iroiiottro ^^vo a vlsoouo aii-texisO. C 4*0 g ) HMei^  
ulao @iiov«A l<lontlOi-l s ^ t a on tXe pXi^ tos as tiw petvol 
•xfex«^t £ma h«iio« if«tro eoeilxtaod uod aopcoi'tion offootod ^ 
ooXuuaa eturoiiaii^ toi;v&i>i}jr* Tkm vlaeoue a^torl&l i i g ) v^s 
aiosol'Tod 1^ b«Qao»» ( IfiO nO. ) and oiuroaato^e^pli«d ovox* a 
oolvsm of allioa (jel ( SOO g )• Ite ooXtsm vao i l r s t ania vltli 
p@trol«wa e«iEier otid tisien wltli potaroloua ethoxwiMnifleo* olxturo 
i n tlao vetio 3i1, l i l f | | 3 1M&9QZI0 and Unally mth b^ison*. 
«tl}jrJL aoettito 911 mA 6t2* i^ lio ligtit potrolinia otber eluato 
^ vo an o i l Khioi^  111^ 0 dlooaxded* i;«tro3l«tta otiioxwteciB z^ko 111 
gEtv« em Bmwphmm aoUd sup* |2U^ viiloii w^tof pttSliXoLtiou 
and ;r4Mryote411i^txoia ^ r e a iXjut oogpouiid viticli vuu 
lUMOOu^ oaooaa on 10.0 ja«x^ « 142^ 4<2wi ldout>liXod &s a*aotlioj(y 
poora3.on<t--
94 
24"^  and dot a» SIB« 17Ci6^  t6l3» la^O, i^ao^ I29U» ff4u» 
1090, $010 eaa 9 ^ cnT^* u i r ( 90 i4H% Cixa^) 3*60(1% jU 
Jt.10 He, d»H), 2»f2 (til, g J» |0 Ha, 4UH), 2*63 (1H ^ 6.11), 
7*1S (IH, i i J«^Bs 6.H), 2.23 (IE, ^ J«3Es 7UH)* 
A aola,tion of ooQ^ouml ( 0*1 g ) m Ol^Q^ (20 a l ) 
« ^ t&i&«a ill a roo&d i»ottaei f lPn^pr^ (I iol^ ad4»d to I t ut 
rooa t&^«rs&tare wm pxt»tde%«4 froa ocdsture uod IKOI/'S OMr 
i}l^«« li2« olxtujre im& tinim ^auitim \ii,ya. v&ter to xi^f^oi^m 
•mo^m oi^ t&& ro&geat* fim pjrodiAet ooUieotod Uy 9tfytfi9tLoa. 
knto 9Vmv dried <iror aottafa uia.|^ lie t^« (iuoli^drous), ooiUHmtrt^ 
t©d* Ji^hm proi&ii&t, viMm Qimek»i by t i e vtm tinmd to be u 
gimA 9r@r a eolmm oX aUXm i0l (luo &)• yn« of tiio 
eom^ooiidfi looLc^ted la^s dr;^0tcgLa.god j^ rom iaBtJ3i@aol tt«|>«|fi6^* 
SIM a#eotid Gocipotiiid B mm eluted witli beBseiio uid 
hmmzm.wtm acc tc t t • loate ( 9 i ! ) . Illw cm&omA appoai^ 
t o be par© ,caa t l o lific evudJiatioti veireia.ed i t to o© e aiartuTO* 
[]l} 
t f-e"! •^'ii'''.•'£11-f «**'^  t ' f i v * ' 
vas j^^at ateaoTired In oMoro^oan^ and Vi3«a diau t^^ d mt^ 
ej'OlQlia«su»«» fii0 aoIittioQ tf&a tinm iatrodoiotd Into t.hG 
injootioa pet ^vXnc rorioum ^m^ko* im^tlmm «•!« ooll»<it«d 
for •aeh p«Me c^ M dxlaA* BM»h traotioa wie Qm&BHH. a^^iiiet 
aai|»«UiKl B Cy«OS s) i n £I«%I«MIOI. 140 aX) mas 
hj>dro s^ii£itQd orer ^Q i|U;» 0*1 g>* %^o^wt&tl.aix e«u««& 
aft«r |u lioora^  nito th9 e^lniorptloa &£ 3i> ^ o£ iji^ t^ro^ jti^ * i:ia» 
vo £lv» tm caaocvii^ HUi iijnlroip»i^tioii product* It o»y&%i»JJX&^ 
m t l o i t &pp«ar«a to i3« £; i:iixtar« odT tliro* 0om>oEi«K%8 
vMoii lib© «itifc^ iy^ %©a lio im ^<jmM.mk by airfl8j»u^ojri.^ j .^ 
9t) 
flnsilly ^eXd0d otui oos^eo^xt vXth the @&aat tela&vloar <^ S 
on t i e iMit »itii aji ijuara&sed sup* !••« |5€»@7^« Sp«otxitX 




the eaciiX <^i^ a on •vapoxtitioa aaa«r vedaeei preseur® iprc 
«l800$M} r»oida«& of idu4J^s' ocK^esttion Miami o2uiok«d b^ tXo* 
^opex^tioit wtn «ffeete4 by v«p«&t(Nl OQXutui ohrcK3c.t9graphy« 
2110 vioooos ^ t e i r l a l ( 6Q n ) in^ diQsca.veli i^n ao«toxi« 1200 aX) 
and eioromatoi^^^ed orer a oQluian o^ siJUo^ del (600 g) 





















Js7:i|?'^ M&i A cod 3 
Ooisi^ c»imd B im& 0 
4rj«so 10;>; B«ai&i3i«afioit4? 
OS [)6 
M&iSihiBtk 







«» do •• 
|S> BlGA».b«A9ezi« 
w < ^ • • 
« do « 
JiMlft 
OoQjpoaiid 0 vitli 
€oia|»c»&£kd C i-ud £ 
Ooapound C aod D 
mi 
Ik€totlaae 16 t o 25 ir«70 ooia&lziiod tmA th9 €^0t]^aaum 
sol id obt^nod oryatalliood froia p«troliUBi vtliaaEwbeiiaeiiOy 
iB*p« f47<»146^* £rts«tioii8 40 t o 52 v«re ooaMjaod inA p&osod 
over © OQlia^ m of a l l loa i0L. i2Q0 g) to «J.v9 tue oo^ooad C* 
0 HAS f yirtli«r poxlfiod biy er,yot£aJi,3£iU.ofi Ji^oa UiiOX^  to 
M^tmnh^tirfm^ irf*Q^.osm 23 to 46 ^^z^*. ooatalifted 
&-rj4 t&-«'«av.«d @«»^ v^r-t«ay fietm lirr^ctS^osts 3fiS»70« if'^etioas 2&»46 
ves*e eoooo^tx^ted t o £. ai^ ^ l^l caouiit (100 u l ) c.ikd i*oehropr-to» 
j{ru i^»»d t/vtac t. eolataB oi' aliJLOi. ^ol UOO £) Su .ux ifruetlooe 
w«x'0 oolX«ot-.@d t^« ociU i^C u£^  tiJk<r* oi£*o$abtoj£x-j,'^  .tiouitorod 










^l i f t^ i i 
niiiiurm 
^^ 'wfvroBfis 
2> lAo^ &QlltLt9 
4)1 Jfttgrl ao«ti-tf» 
4 ^ B ^ i ^ ae«t£<«e 
6^ Efehjrl a o i t i t e 
fO^ a n y l &o«t^t9 
j j jy iyiK 
ao%OUllA A 
Oo^ooad J 
CNgiai^ o^aaA B 
CoG^ooad i i 
Uom^ound ^ ua4 0 
&0f^0i<U9d C tiCid iS 
Ooapoaud Q 
OoE^omid 0 
l^oti<»ia 5 to 25 ifer0 ociatiiQ«d ^ nd oa»o«itr&t«d 
wMoh OB cr^trJJiJsatiiai fyaa OHai^ «*«(ia 0^e ti^ e wait* 
reoluro^ '<«t»i7i^ >^i^ d ju ail leu ( ^ £oiloir«d ta^  eryetaliifiiRtiiJB 
o 
^eXded y«Ii.oir &ci«dl«i8 oC ooeipouiid 1% iii*i^  f l6 • 
r.^ . . a , mac i6au» id6o» t490» i;i70t id*»» is^u^ IQ6U» 
l O U 
1D3D» 10$o, lOdQ m& S05 eofS i « r (60 LEs, 01301 )^} 6*ld 
( ^ ^ a* T-H), 6.11 (aa, j , ;».ii)9 3*96 O^ j » 3% «• «o. 
0Il2»0.)» 1*91 ( 1 % (^  ^ ^ H % QmU) 2*10 (1B» 4A ^-9^« «»« 
2Hg S-H), a»t6 ( tH, j j J»2H«, O-H). 3.12 ( IH, jft, J^ i»6H3» 5»*H), 
2 * ; ^ i l ^ iMt *^"^ <^^ ^ ^ ^ 6 ' ^ i t ^ ' ^ i t ^ iff ^ • "S i^ ^ 2 i^ii 
24^*£^« ,m £uul o«li<ff p^iito ii« 176 im^, l&y ia7>9 146 ia4>« 
0^oa j ^ t#A f o r 0 |a^40g G 66*25^ E 4«a8i» 
f i^ ivu iatOa. ^ ^ ^ 245 i.*^ a05 aa, A l HIAJC 162u, 1490, laSQ, 
l^dSt 1l65y 1030, 9599 d&Of 013 and 760 ora*^| near (6u ii l l« 
a Ai l^} 6»04 (;»i, a , a.u:«) 3.90 i? I I , ^ 3«4» ^O-CHg-O ), 
2*ba v1ii« j|» «}!B2 kssf ^*-4^i 2*19 v m j ^ ^^'^ ^'-2, 2* • ii-h 
1«v.a> vl^'^t J9U '^'^^ ^'^ ^'^i « ^ ^ V 1 ^ J» «^ »9 i^% 6<»^ >» 2* ; ^ 
«« j> 2*19 v2i^ ||« 2*6* »£iit - - ^ 2*6u U i% Ji» J * ^ ^8» S* mh). 
10 
t i « 1088 of i-OOH^)* 
<Jr^ et£4JLl&(a<i i^roy Ui^l^^ieu:; &a a^i^oi^oaG so l id 
u«^ «^ 149«»1du^* it ^ v e i^ Hgyat tiiae rioareeoeooe oader uv 
> " ^ ^ 350 aa, \f aejc ^ 6 | 5 , ^6uu, l5o, i ; «5 , 1266, 
123Sf 1170, 1150, 102a, d$5 aad 776 tsa*^* war (lOu liHa, UiXJl^) 
e*;t (Sti, a, s» ^U'i«), 6#i5 c^i, 8, 4» •ui0), 6»io (j i i , 8, a, 
7»Ct*^), 1*Bu i m aa, Jwlv, 2i:5*, Si..:), 2»ri7 i l i l , ad, J««10, 
?U3, 6-i:) a*e9.2.95 ta^i, a , %%2\ 5**a) and 2*71 (III, d. 
KKi 
UrystfiOllovd Israel A*m as y«lioir orystalo^ 
{^ •p« tie*tl7** ^v^ **©tl coLmr vita i^hkH^ ~^'^^ 2aB «a*d 
up J c^i \ atax t ^ J » 15a J» I22a» IU6U9 !a2a» S<7w and a7w om**S 
lisir i6v iiHs OISX3) 5«&5 < ; ^ s* ^m^U ^9& i2H, 09 d%4« 
•O.Cil2*^)f 3*13 CtHy 0* J-i2 11% d*.H*) and 2«57 ( m a» 
»T«2 Has, 2*-K»), 3.t9 CfH, d# J«9 Ha, S»H), 2.80 (lli, d, 
J«9 Hs S*«li)t 2*71«2*30 (^i* a, 2%6*<-H) end 2*09 (fHf d* 
a*^ Hs» 6»K)» 6«^ (f/2 H, B) d»40 (1 /3 Is* s)* a . s . d'^W* 
;«db» sv^ e dU7 (iuo)v aso (aa»5)» do* to rwdi em ^16 291 Uii 
173 199) 160 (52.5), 149 (99). 146 (25) and 135 (16). 
4j3kalysl8 i^aiua ' w 6^*<^;^ u 4.2w/» 
ei.oa i5 k^j waa auisad^awatl^ djctruoted vltia acetone &t rooa 
rcHlucQd px i^JTor© t;-'^ '^  •^  vi©c:ur. .^teKt»-l slicwia^ id«itiota. 
0yOte on t l o •icxui.^'&i ju ^a tae pe&roi extn^ct* i!l3« two 
'iim vlsooois fiaaterl&l i2 g«i « ^ ^aaolved i n beas^ie 
(luo iil) i^ i<i oiiToti&^tot^plied over t^  ooloma of alilc*- .^el 
(4uu s*)* -^^ aoiuisuu ini^ s l i r e I; ai.ut@4 witix petroleum ettier 
acetate (9st) i=^mi \bi2)m xiie petroleua Irt^er i»X;iate ^ v e Xov 
on fi'&ctioii&l er^3i.tU.^3faUc».i uow^ i^ i ;»o i^ rxUAWii^  <- ^eHow 
10 4 
/ ^^ 240, 2Sa, 268 and aas mai \ BBx 1670, 1640, 1620, 
1590, 1570, 1290, 1240, 1200, 1160, 1070, 9^5, 920, 660, 
790, and 720 csT^. mar (90 iiHs, CSOl^ ) 1*9 (2H, |^ S,6»H) 
2*3 (2a, j | , 7,8»E), 4.6 m& 6*8 (ai , n, 2*,3**H), 4*9 (2H, j | , 
2* — ^ J, ^•26 {m^ g, Z*-<^-
OaioaJLuted i'or 0^ 511^ 2^ 3 ^ 74.i)9> ii S»03> 
j)ts2i«thyX^tloa of BiP^  with asr^ 
(25 a l ) In a rooaaul £>ottoia fl&sk t^ t roofii taa|»«vt-tare i^ iid to 
i t addad BBr^  (1*5 al)« Xh« ularturv vas kis>t or<jri:ai^t vail 
pirot«ct«d r^om aolatur** -2ii« olaturw v^s tJ2«& sii^kan «itii 
vector to iiy<irolys« «3eo«as of tli« roa^oat, extz^etod ifitiii 
etner driod oirGr sodiuia oulpl^to coacaatretod t.M erysttilHsad 
Qmj^owad liif^  (0*y5 g«) l a miftlia i^aL (30 al) was 
(26 ^dj* ih» mtiilj/Bt v&s fllterocl of£ &M ii£x« soiTetit 
romcnrod to i%^9 i- solid ooupouod (0«0d £•)• J ^ « coiapottQd 
obt&l-^od on oktnMMiHOijmph^ ovr milXmi ijel (luu ^«) ^oXdod 
a erys ta l i in* caapound ia«p* ft5*^0* Iho 8«eoDd ocxa$>ound v^iloii 
waa o^£4.B0d fro^ uoneeiiOy vHh^X acotate i^&3 oryatailiaod 
Ooiaipoafid i^  iw*5g o ^ ) was diooolYod l a mvmnmol 
(%Q sHi Uid lurm^%(Bd vXtJa an etiicKruX aoitttMLoa o^ cH&ao^otiimno* 
'£ix9 0olrmt% yt&& •vaporc^tod faster ke^plxn, tim ..dirturo cveri4.g^t* 
'iho resldu* or^stUJA0«d ^oisi otn&nal m*;;* 66®C* 
10^ 
tr«&>fee6 with p«^oL«ufii otOusr for osui wmM 4^ t roa« te j^^ «ir£.^ ar«• 
i'i2« roAiimt mm t&m^ araAueod ^o 2U» s&i i-«d tit« •jctur&et leapt 
out ¥l4>oi& <m t lo i»ii54Bittiloii w e^ found to b« a ^x«tu?e 1& 
ifM.<>u oKM di@tiJBet m^ flouresoadi iisi isr IX Jit* 
2im 3Qll<l it*u ly aiosiOlired In |^ «trQl.«iDei tthfir 
<itli«^ b<mf9esMi uixtm^os Xxt tho f%4io of fify fid aioA 
timXli' ^Ui par« itrnwrnm* tm of tA« petrolwM «tlicarw 
^•nein* a£;d bwastiMi i^ x '^Otim nhmtA %t» pr^mm^^ of e 
10^ 
;S3tm, !72*a, |$|Q» iSO-w, fSSS, fSSO, |SaS, |2$S, |24C», 1f4&» 
Ita^^ 32S» 07S, a4i.- ft&d StO « * * • assy (60 ..SB QWX.J fder 
ojjsila «*»4 i9ia, SX*i«, fi»li), 7#8 (411, •Oflj.SIlj-), 6.€ (HKSKJ) 
a M 4*6*4*d (211* Cyi|»)9 a*7S (fil« j , b«L)« 2»9B 1)1% ji 5i>ii) 
2*3 iii^ ^ «r«9iia **Mi, ;j»4^  (li% 4 4»iaa i*»ii> 
Oi^ooX^^t^id t o r ^^i^lif^y^ , 0 76*4a^ ii 7»4kSi^ 
roow t^ iupifspt.tax*©* jOi© idlxtixi'e >.-£; ^^ ..SdOrud i.»s,^ , l..i«* w^  tea* t^ ad 
i<i0Lm t o J!.v« e r y ^ t i l a M«p« 
" Oh 
niftnYjymflB ftf fwiumfl > 
12003 i1*u g) aM frwsiiljr ditftUUeil dioift^l sol^^t* 
tli» r«3iatt« el}%ai&«d after vwaoiml of ^«%oa« iitto cm oll« 
nm d0f&tt«a ot«Bi (8 kg) im» 9ix%vm%^ ultli a««laB« 
oa w&t0t ^tk for fair Sa^* £ii« «Kliri&et wk& md«ie«d to 160 ad 
a md kfli>t &t rooBi t«m>«m%iii«« fiiC WBni.->Jbai%tlon aaov«d i« to 
Qonalst o£ OB* tt^^jair Qtm^mmii^* '^m aootoi^ «Kt»^ot imu is4x«l 
i'ia« ifti^i &o«ti to ooliiia* fraetlou «^a o^ onsia&tOi^ l^Md orme 
tk ooloini of alJJ.«£: &^ i^tMi g)* ^^^ oo^ usya was oHittoA vlth 
]^ «trol«iatii etii«r» iMitroIetta tfli3«i^l>0KiMf)« Ittt l»«Kifl«aci«» 
lMia8M*»«ti3kyl a«otc^t« iS i t ) and flmOly iiitii bwia»a« ot^X 
aoot-to i^2>* 
olui2t«8 ir«n» d&so£»^od a« t^oy did not glv» anjr ^ o t on tie* 
flit btt£i«eii» &a4 brnkwrnM-^^ii^fl a«««e;«« ttmtxmm vmrmijtA 
elKAXml^ jf OQ t4e idttt* toad wm% ooBisSkimA otad yohrqiwftt»» 
GU^^ i90 a l ) ifM t&Mim i n & fao i&L womA ^ttQ» £l&0tct 
BSr^ (<^  aX) «»8 c»4d«d to i t* Hbm wlM&m^ w t i^rotoetod £kH» 
i,a0m&e QsT fliifl«ajr« and I c ^ anr«ii«l#[t« & • aLiekaxii «»• 
ti&oxi iiwiJBwa ultb v^tor to iiydiroXyoo «ieoa0 of ro^^tifl* SIko 
produot 1IR0 ooXloetoA ^ oityQotloB lato other dzloe ovor 
(liOj^ Ql^ ) ooBOoetvRtod* A taixtoro of tiareo eaH|>oiMHits w o^ 
eirtaiiiod n M ^ ooOd i^ ot tat ««90ilv«« o^ r^ i aftor vopontod 
a(»i»oiiii& IMoXX iy«yS g) i n ia^^@iioX (4^ aXi «Mi 
tfuum XA m eoioleaX CU^ ok i.j^ n^dro i^ujiatM 0iin» Mt/G (t6^ 
of 4& aa of iajFdrogea* i^ cto m%»Xytt^ m9 ^Uterod, tlio OOXTOOI 
roaovod in woiiiiaiB» to ^vo Um miwi^mm ibjPdro^ ni^ tXoA »jro6iiot 
i i u 
was 8t««pod Xn s^tr^XAim mtbiut UO«aO )^ &t roofii tM^pcmtuvt 
f «r f oar ^^8 i^i;y& jCU t^ered* tfaft fl lti«ite n&v m^Moad to & 
t«^«r&it4sr« <or tvo dia^ vtiea e dark y^Iov soOld wm 
etii«r i M pttzl£l*d by r«p«»t^ ery@t&lilo£itl9B fartoot biinaww* 
Shin li.y@r oiarcs>t^ .tosr&plijir QCK tlio sollA oa i^ Ji.o£- i ^ pXat«8 
Itt toeaaea* •thylao^t^tt (9t 1} r«r«a2.«d i t to b« a alxfeore 
of tl£ret ooci^ oaontii* 
^3* atooiro «4lituro (3 g*) WBO dlsaolYOd l a a saail 
cuaoant of obltmoitm^ adscr)»od oo & oolaiin oi' alllo«^ i#2. 
(400 IS) and «Iut«d id>tM i>«<arol«iu otiiaor, i^«troloaui oiili«»i 
iMikWiuiy Otinaeii*, i^ ud iMtiaotMNOtikyX ao«tb«o* .t!ii« i^jroleiiiEi 
9thMX^hmx9mm i l i l ) «X«i&to ofjCordod t^  iri4.to ooUd (1 g) 
wiiloia ma oryotaxilood drom ojsaavo£o«ia» ia*p* 2^2^ ( X )• 
ih9 1»«&aea»»e«i3^ X uoot^te ( ^ t ) olii&to curfovdod aa^tiier 
sttbtttiuioo (XI) imioh I«GMB orfBtiOllood fron beaMii«|a«p«2a8^* 
I l l 
I iu«l ft«) l a MiHtlpaQl. (4y &a) m& aim^kmx vjLth 
js^drose» <9r&f WO ClO;» AOI &•) £&t 6 Ixours* iti9 prodtiot 
as xMiodl«e 10*06 g) a*p* 260®* It n&e ld«&tl£l9d &s 1 
264^66*). 
I (0*{B g) Has &o<!t]fXat«A by iiaatixtg tilth ee«tle 
aiiih^avld* (d tal) andl p^^dlno (2 droi^) for d liuora* i ^ 
ailxtosr* mm thmk pourod into l eo ooM ii&t«r« ^IXtoirtd 
v&sluid x^id dxle&» £hie stiPoduct mi.^  awolnJLHsod t^&a ani^a^xuiL 
ia*p* 16:^ ^ IdttntlXleS as aXooiildOiioI ao«t&t«* 
tttiipvatur® lA ^'SVL^im (d lal) £aui ao#tlo aalij^ \&rtd« (2 nl) 
:eor tvo d^^t tn* produot sPv« ii««Ul0e oC gSLooiitdocyX 
a«#t&te ia*U7 g) tstm a«txiejaoI «»p* 1^ 2^ * 
l l ' i 
(i^«2d &) m 4r^ e t^^ ' (2^ a l / ao^telnfid iii a jCXaak f i t t ed 
over <^  i»@s*ica ol iut^ i^  Wi a^or* £ltd £ 1 ^ ' ^ %r^d hm^%e& gMiHy 
oa £1 lifter b&tit witii atd^xUi^ for S h^xm £~M the exoona 
«th0r £^ttaar*i.i:^ ^tili <ii>t^« Aj^ tor a4oJLtlaii of i^ ter to ta@ 
fliidic otnor ift^ 0 d<M>&ntdd fiff» dsieS (4i&2'^4) ^ ^ @vaporct«d* 
maimer* tli« &e«tat« olitaioedi ima furllMr imaelfi^d l^ y etiroafr. 
tme^P^ aod fxeetlonsa eryotiails&tioi&t th« f i r s t produet 
t o orys t^ l l las 0«li:is the dle-eottt^ of tli« a iol i m*$* 206^ 
f CtlXoirod 1^ ^oefcidl ol ai«e®t&t# a*p» J4S® (]i.t*ffi«p* 25fl®)» 
IX (0*S g») WM9 tr«(b.t6(i ultli CKIUIO. aauontfi df 
c^oetlc «aulxardnd« t4^ p^^rldlJ^o i t ^d fli^eh) a^ id l e f t mtanA^t 
^ t rooei tei^wi^tiure^ tit* iiOxluro poured Into loe-wftter uid 
esrtn^et^ td-t^ trtii«ir« £lio v^kneim&X soaitttioxi n&o viMihed vltli 
113 
iij^ oiassto^ Trt^ pliod cnror u^^ aiitf^ * 2 ^ petroleum etiber elu^te 
^eia^a £^  00114 \»4.eh orynt&lMaeil JTrm OUCX^ HeOifi to ^ve 
gloeiiidoiae (0*3 e»>f, a»»P» fSQ-iag^, 
Sh« <ll«& ia«1 @«) urns xmtliixm vX%h »«)eUe &xiha«side 
aiud pjivldlna (2 iai) §aaiu me a'i3E:%ta3r<i mis jiouroa liito loe 
water a^ ia «£t>r&>^ t««9d vltii etoer* '^u/^ etiiere^ H^er vaaiied 
^i,%h dix« M;JL, iialiag^ &iicl i^s^ ter wm dried (Ita^ ^ i^iii) fi^ 
aetHtaaouL gi^ ve £idfda.e@ ^ ijL&<MMol dic^e@tiite m«|i* t£ia»24iu^ 
(A*3C 173S» I7CJS, l^ m* aiJd t^S oT^ ) . 
of eoue* H^O^ to a eoid edlutlQa oi ebroisiitta t n o n d e ('?0 g) 
in water (600 al)* A sQimtlan of gXooliiaiol (0*05 g») i s 
a^ gitosMi (15 a l ) VB« oooled luad treated ifltii Jonea rea^imt 
t i n <^  laue oQlour i^eral&tea* £W drops of metliEuaoI vere 
added to destroy esceees of the reaiie»t ad tiien estreotcd 
uitii ether* T3cm ether extr&et m& vLahed with a^ueoue K^ OO^  
IM 
l l v ) 
liftiylattfli if I ( 
io»%yiat»i<» vaa eoial«tr«d bar l3«E^Ui^  I i u ; i i^ i 
vr^ter bath for tvo iioors* in* rwi^tloii a4x^ax« wf^ s ooolodf 
poar«4 in to lo« ^mtme ^aa t ^ dcdiA olaitt.i»id v^siiitd wltl^ 
X (0*2 s) WI8 lM|U«ed iiltii j^fXl6ixM 12 mki iUi4 
{b«U8<iyI oiaXorid* (1*2 ali £&t 00m ^ mue HJOA una 4iaiut4oa 
lib 
vao orya«^^JJ4o«a £r(» oAttexiolt isi* 146* (0*1 £)• ao^piuciaaA 
2ii« beiio&iio ^a££t« of '^ ne ooIiiM% &ammtrf gmrt 
hmxafixm to give c;d<;»in«a@ late^es a»i>-2^Qmt9i^» ^d& 2^y«r 
ourmttoi^^piijr shQir«d I t to ooaakat of a 2S£^ 4or ociai^ oiiOQt 
e^soelfitied yitii tr^cea cif o^me lalaor o»e9«f «son1$eM.£iet«iid 
vltii ail,jut iapoJcttleiM 'lii« aoUd v&% titer«^am« 
om'OBiti^ Oc^ r^ pati^  o& «ill.e& tjiX i l^u g> i-^ ad i<iiO •l.u&w« 
IX iO*l g} «Bs t i ' t i^ t^ ^th e<iml un'^m^t^ of 
acet ic &B^jri£ld€ o^icl /^yxlOiiW (0*5 1^ m*eh^ ui4 lofft cnr««» 
lal j i i u% ruoa t«iGip«x%ituc«« '.^ la ^lixtora nas ti^«ii ^ourvNl lu to 
l ea wGttar uiaa ast^ruotsd ttitii et&«r» aiba otiaarael soXatiuu 
w^a if^ahad maoaafllT^Xy ul ta di l* ECOt "ii^tmt^ MeuMHJ^ a%* t^ i^d 
11^ 
mxor, dried over i^^U^ end »f&porat«d. fb« reoidut (O.QB gj 
WM9 or#B%^ULi0ed froa chai^*ii«iB to gLT« atodltte a»^ -22a^ * 
witli thoee 03^  b^alHi %u3d i t a d«clvaUT«s i^ nd tlMlr direet 
oa;d|»anaai:i X«d to liue Ideatlfiotitioa of XX as b«tiiiJUto 
A oolatiou of <:>e%aliii (0*1 g}^ end diia«tigrX UJUigiyAte 
(u«f ia> iJi div uo9toii« ify iiXi tf&s ri«fl)ui«d cv«r ^^v^ 
(«ua]ayd*» ta g; on i^  ti&t«r liatli for 3 u^suro* i:jei« solution wus 
f i l t srsd mad tas solYoiiit rvaorod luadsr redaosd prsseors* 
fus solid obt@4u«d wao porifisd bjr oiiitamto^mpby ar«r 
silloe^ Hfil* 2^e aolid elatod ifc^ s orystoUieod froa p«troX«iiu 
•th03EN»b«naiHas so nssdloSf ia«f'227^* 
Aiafl&flai tartgf fil I 
SJM dsfat^sd roi/ts wort sxtri^stici nntu stu^l fcO^ootiol* 
%h9 s-^eakkol sxi^rust ooKic«£&tr«At«d to ci mmii values ui& kt^t 
ovsnai^t to j;arsei«<it£ite a ^eiiov solid i1«0 gi 12^ .01^  m^ s^ 
f i l tsrsd i*iid Mi-mnaA yiltk |)StraL«ua etkaap* 'ih^ prsoij^t^te 
was OisciOltrsd i a i^ o^ DimaL o^jd pi^ &ssd orsr a oolitan of silio£-
i^sl ifSu £i> i^o oio^to ^^vs & ooloorlsos stt^torica i«a {:)» 
lib 
cth^aol to c^^e wi]lt« noodlvs* a* d%2^ (r«pca?t»d a«p* for 
B«liaii]le c^ old (0*6 s)9 a<i«tlo aai^drid* <4 ml) u^ d 
liyildlx^ U a l l ¥»r0 ii«e^ ti«d on a imt«r liath for 4 hours £ ^ 
l e f t oroariiiiibt* i:h« ooia|»oaa& ( 0 * ^ g> ote^ Bi^ fld v&s dlnsoltrod 
lu aeUiiiiiiaX i<i^  i&L^  i^ oid F<aa@dd orwr lii eoLyyMi uf «iLLlo& i ^ 
a ^ er^8t£aXia«d fra» SMIWUIOI %Q |dk«i4 fliM acnoXsiif a»/>-2lii^^» 
BtfioUaie «ml<i i 0*200 @) di&aolT«& m a«thciaoI 
(20 iEX)t v^ -s trifi-toS. Id til msa9&u of dl&soiaiitliBai* in otbttr 
&£id X«ft oror£4^t iJct io« o i^oot* j^ waovfO. of iiio uoLvmit 
^v« & cnid9 produi.ct vidoa wfis talci^ JUX oiiioforovm (tO al.) 
^.iA eh^ixm%Qi^K*^^h9A 07«r & ooltuaa of sil ioe @BI ( | 0 U g)* 
fiio l»j:iat»»»&cffto£i« (4tf} eduftt* g^vo a o&loarX»89 produot 
(0*15 s)» oryatelileed froQ a«itI}»aoI» ai*|'22&»221^» 
£lM mmthjfX mtw (0*1 g) aootlo aiihydxidt (2 »X) 
and pyrioxno C6 dros^e) voro hoatod OKi & !«ator la^th for 4 jaours* 
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